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(57) [Abstract] 

[Means of Solution] Betw^enpair ofelectrodes, at least one layer cl 
amping doing layer \^ch at least 1 kind contains,the & hexxzo[ff] 
di indeno [ 1 ,2,3,-cd: 1 '^*,3 -bn] peryiene derivative organic 
electroluninescert element which becomes. 

[Effect(s)] I^drocarbon>\liich is suited fOTQrg3nicelectroluminesc 
ait elarent , and said Ivntinescent elemert vJheare li^ enissi(xi 
luninancds sipmcsr is oifa^ed. 

[aaim(s)] 

[Qaiml] Between pair ofelectrodes, at least one layer clamping doi 
nglayCT winch at least Ikind contains^the di benzo [f^ di indeno 
[ 1 ^, 3- cd: 1 '^',3 -Im] perjdene derivative organic electrolimrinescait 
element wiiich becomes. 

[Qaim2] Layer wliich at least 1 kind contains di benzo [f^l di inde 
no [ 1 ^, 3- cd: 1 *^*3 -Im] peryiene derivative, or^nic 
electroluminescent elmmt whidi isstated in Qaim 1 wMch is a 
luninescert layer. 

[Qaim3] In layer viiuch at least 1 kind contains di benzo [f^l di in 
deno [ 1 ,2, 3- cd: 1 -Ini] perj^oie derivative, organic . 
electroluninescert elonert wiiich isstated in Qaim 1 or 2 which 
cortains luninescert org^nometallic ccmnplex. 

[Qaim4] In layer which at least 1 kind contains di benzo [f,f]di in 
deno [ 1 ,2, 3- cd: 1 ',2',3 -Im] peryiene daivative, organic 
electroluninescert elemert which isstated in Qaim 1 or 2 which 
contains triaryl amine derivative. 
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[IS*]S7) -^/O'/tf.fiyvf VT^y' (1,2.3-cd:r,2' 
,3'-lm]'<'; U'>g|^^*A<-dS^ (1-A) (-Ibl) T-a* 




[Qaim 5] Between pair of electrodes, fiDlhmnore, org^nic electrolu 
ninesc^t elonent v^chisstatedinanyofQaims 1 throu^4 
wliich possesses poative hole injection tran^3(»t laya*. 

[Qaim 6] Between pair of electrodes, flirtherrnore, organic electrolu 
ninescent element wihichisstatedinaityofaaims 1 throu^S 
which possesses electron-implanted transport layer. 

[Qaim 7] Di benzo [f,f] di indeno [1,2, 3- cd:r,2'3 -In^ perylene der 
ivative being General Fomxila (1-A) (Chemical fomula 1), organic 
electroluminescent elanent which is stated in any ofthe Qaim 1 to 
6 which is a compound wMch is di^layed 

[Chenical Fomula 1] 



(1-A) 



mt) . fc^i^Ji-ocoRa (^cp, RaliMftS^^L 



(The inside of Formula, As for Xl to X20 hydrogen atom , halogen a 
torn, optionally substituted strai^ chain , alk>i groxp of 
branched or cyclic, optionally substituted strai^ chain , alko?q^ 
groip of braixhed or cyclic, q>tionally substituted strai^ chain , 
alkjd thio groip of branched car cyclic, optionally substituted 
strai^ chain , alken>4 grotp of branched or cyclic, optionally 
substituted strai^ chain , aikenyi oxy groiq3 of branched or cyclic, 
(?>tionally siibstituted strai^ chain , alken^ thio grcfop of 
branched or cyclic, substituted or unsubstituted aralkyl groip , 
substituted or iinsubstitutedaralkyloxygroiq>, substituted or 
unsubstituted aralkyl thio groip , substituted or unsubstituted ar>d 
groip, substituted or ijnsubstitutedarjdoxygroip, substituted or 
unsiA)stituted aryi thio groq> , substituted or unsubstituted amino 
groip, cyanogroxp, the hydroxy groiq? and -OOORl group (In 
basis^ Rj alk>d groip of hydrogen atom, optionally substituted 
straight chain and branched or cyclic,tte alken^ grovp of 
optionally substituted strai^ chain and branched or cyclic, 
di^lays substituted or unsubstituted aralkyi group or substituted 
OT unsubstituted ar>d groip. ) , -COR2groiy (Inbasis, R2alk}4 
groip of hydrogen atom , optionally substituted strai^ chain and 
branched or cyclic,the alken^d groip of optionally substituted 
strai^ chain and branched or cyclic, di^Iays substituted or 
unsubstituted aralk^l groip , substituted or unsubstituted aryl 
group orthe amino groip. ) ,or-OCOR3 (bibasis, R3alk^ 
groip ofoptionally substituted strai^t chain and branched or 
cyclic, alkenyl groip ofthe optionally substituted strai^ diain 
and branched or cyclic, displays substituted or unsubstituted 
arall^ group cm- substituted or uiBubstituted aryl groiqD. ) 
isdi^layed, fijithermore, groiq^ which is chosen fi*om aidjacent groi^ 
ortheXl andX6,X7 and Xl2 which are chosen fi-omhe Xl toX20 
connecting niitually, with carbon atom which it hassubstituted, may 
fiarm substituted or unsubstituted carbocyclic aliphatic ring) 
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LT l^T t cfc t^lltS. ^i^^tzlt^^COT )\^:=i ^zy^. 

}ft^fcf*5t^M^OT'J--;uS^^f ) . -COR2S 

ST) . fe'SlM^-OCORa (^4^. R3l^a»^**L 

CDTU—^US^Sr) SSL. *^fc. Xi-X2oA^bSl* 
ti^Kftr-SS. fe^lMiXi^Xe. X7 ^Xi2A^^iSfi 

fiL. Xi, Xfi. X7 *>cl:t;xt2>5^<iaB*f3:7x^;uST*a& 



[Qaim 8] Corrpound wttch is di^layed with General Fauida (1 - 
A) (Cheniical formula 2). 

[Chenical Formula 2] 



(1-A) 



(The inside of Formula, As for Xl toX20hydrogaialom, halogena 
tom, optionally substituted strai^ chain , alk}d groip of 
branched or cyclic, optionally substituted strai^ chain , alko?^ 
groip of branched or cyclic, optionally substituted straight chain , 
alkyl thio group of branched cm* q^lic, q>tionally substituted 
strai^ chain , alkoiyl group of branched or cyclic, optionally 
substituted strai^ chain , alkoi^l oxy groip of branched or cyclic, 
optionally substituted strai^ chain , alken^ thio groip of 
branched or cyclic, substituted or unsubstituted aralkjd groiq) , 
substituted or unsubstitutedaralkyloxygroip, substitutai or 
unsubstituted aralk^ thio groip , As for groxp which is chosai 
fromadjacent grovp or Xl and theX6 , Xl and Xl2 which 
substituted or unsubstituted aryl group, substituted or 
unsitetitutedaryloxy group, substituted or unsubstituted aryl 
thio group , the substituted or iinsubstituted arrirx) grotp , cyano 
groip, hydroxy grovp and -(DOORl groip (In basis, Rl alk>d 
grovp ofhydrogaiatom, optionally substituted strai^ chain and 
branched or cycliCjthe alka^ group of optionally sifcstituted 
strai^ chain and branched or cyclic, displays sil)stituted or 
unsubstituted aralkyl grotp oc sitostituted ca- unsubstituted aryl 
group. ) ,displaythe- CO R2 group (In basis, R2 alkyi groiq) of 
hydrogen atom , optionally substituted strai^ chain and 
t^anc&d or cyclic,the elksxryl ffoap of optionally substituted 
strai^ chain and branched or cyclic, displays sd)stituted or 
unsubstituted aralk)^ groip , substituted ca: unsubstituted ar>d 
grovp orthe amino groip. ) ,or-OOOR3 (In basis, R3 alkyl 
groif) of q)tiQnally substituted strai^ chain and branched or 
cyclic, alk^iyl groip ofthe optionally substituted strai^ chain 
and hrandied or cyclic, di^lays substituted or unsubstituted 
aralk>d groiq> or substituted or unsubstituted aryl groip. ), 
furthermore, are chosen from the Xl to X20 connecting mutually, 
with carbon atom which it has substituted,the (However, Xl , X6 , 
Xl arKiXl2 to be i*enylgroi^3sinijltaneously, there are not times 
when and other Xarehydtogen atom ) which is possible to form 
substituted or unsubstitiied carbocyclic ali]^ic ring) 
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[OOO 2] 

fc CAppL Phys. Lett., 51 . 913 (1987)3 o *1Sm#*3t 



^Sf^^yxh^b^fe (K-"/^>h) <t LT^l^fc^S^lfl 
^3fem^A<S^$tlTl^^ CJ. AppL Phys.. 65 . 3610 
(1989) D o ^^liirLr. mx\t. (2-^^ 

(i^l8¥8~6 7 8 7 3^^fg) o L/l^L>5:j6<f,. Ctl 



[OOO 4] *»PJ(D#ffi^l!l^3fe^qF(c«^vK>y[f,f 
']v-f >f^y [1.2,3-cd:1\2\3*-lm]^»J U>SS^f*^ LT 

M v-r >7^y [1.2.3-cd:r.2\3'-lm]^iJ U>Xi<*Dib*lT 
t>* CW^W. J. Amer. Chem. Soc. , 118, 2374 (1996) \z 
IHS^tiTl^^] ffCtr-fc-S). J. Amer. Chem. Soc. 

. 118. 2374 (1996) \Z\t^ Slb^ife)^ ^INfcSa^b^^it 



[Technological Field of Invention] This invi^on regards novel co 
npoiBxl which can be used for ideal in organic electroluminescent 
elenent ,and its element. 

[0002] 

[Prior Art] Until recently, inorganic electroluminescent elarent was 
used as for example backli^ or other panel type li^ source, but 
the said luninescent element is drivai, hi^ voltage of alternating 
current is necessary. Reoait, organic electroluninescent elenmt 
(orgqnic electroluminescent element : organic electroluninescenl 
element) which uses organic material for li^-enitting material was 
developed(>^lied Physics Letters, 51 and 913 (1987)). organic 
electroluminescent elemait, thin fibn w*rich includes fliKrescenoe 
organic compound, having structure wiiichthe clamping is dc»ie 
between anode and cathode, filling electronand positive hole (hole) 
in said thin filn\ forming exdton (x + v ton ) by recombination 
doing,\\tei this exciton inactivation doing, it is a element wiiich 
li^ernittir^ is donemakinguseofli^vvhich is discharged As 
for organic electroluminescent elanent, with low voltage of direct 
current of several V to several tens V extent, li^ enittii^s 
possible, li^ emitting of various color ( for example red coIot , 
blue and greai color ) is possible by inaddition selecting types of 
fliiorescaicea-ganiccQnpouni As for organic electroluminescent 
elexnent v*ich possesses this kind of feature, application tothe 
various luminescent elOTEnt arri displayelenEntetcise:?q3ected 
But, generally, li^ emitting bri^toess is low, in regqrd to utility 
it is not asatisfactory. 

[0(X)3] li^ emission luminance as method which improves, as for 
example luminescent layer, tris (8 - quinolinolato) aluminum as 
thehost compound and fluorescence compound uses coumarin 
derivative and pyrandaivative as guest conpound (dopant) 
theorganic electroluminescent elanait vsiiich is proposed ( Journal 
ofAfplied Physics (0021-8979, JAPIAU), 65,3 610(1989)). In 
addition, as luminescent layer, for example bis (2-nKth>d-8- 
quinolinolato ) (4 - ph^ phenolate ) aluninum as host compound 
and the fluorescence ompound, uses acridone daivative (fw 
example N-metl:^ -2-inetho?Q^acridQne)asguestcornpound 
organic electroluninescoit element which is proposed, ( Jq^an 
Uiexanined Patent Publication Hei 8 - 67873 disclosure). But, it 
has possessed satisfactory li^ emission luminance with it is 
difBcdttoc^lalsotheselumiiiescaitelaroit. Presently, organic 
electroluminescent elanent which more li^ emission is done in 
fhehi^ brigjhtness is desired 

[0004] (Being stated in forexample Journal of the AnmcanChemica 
1 Society(0002-7863, JACSAT), 11 8, 2 374 (1996)) is just where 
di benzD {[f,f] - 4, 4' ,7, 7 - tetra phenyl} di indaio [1,2, 3- cd: r,2*,3*- 
hn] peT)dene isknownasdi benzo [f,f] di indeno [1,2, 3- cd:r,2',3- 
Im] per^ene derivative which relates to organic electroluminescent 
elOTent of this inventim. In additicxi,althou^ there is statement 
regarding electrochemstry li^ enission (EOL) wiiichuses said 
compound, there is not d^cription regarding or^nic 
electroluninescQit elonent in the Journal of the Anrncan Oienical 
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[O O O 5] 

7Km^b^i* sset-r ^ c ^ s o 



[O O O 6] 



®v^>\/[f, f* ] v-f >xy [1.2. 3-cd:r.2\3*-lm]'^'j U> 



<3)vK > y [f . r ] v-f >-r y tl. 2. 3-cd: r . 2\ 3' -Im] U U> 



®v/< >y [f . f ] v-f ^T^y [1.2. 3-cd: r , 2* . 3^ -Im] ^ 'J U> 



Society (0002-7863, JACSAT) , 1 1 8, 2 374 ( 1 996) . 
[0005] 

[ProbleirB to be Solved by tte Invention] Problem of this invention 
is siqDericH" in li^ arission efficiaicy, it is to offer theorganic 
electroluminescent element vAnch li^ emitting is done in hi^ 
hrigjitress. FurtherniM*e, it is to offer novel lty*ocarbon compound 
vsiiich can be used for ideal inthe element. 

[0006] 

[Nfeans to Solve the Problems] This invoitor etc, result of diligent in 
vestig^tion, this invention reached to ccHrpletioninregard to 
compound ^\hich is used for organic electroluminescent element , 
and said elemeait. As for namely, this invention. 

Between .circle- 1. pair of electrodes, at least one layer clanping doin 
glayer \^chat least 1 kind contains,the di benzo [ff] di indeno [1, 
2, 3- cd: V,2*3 -Ini] perylene doivative cn-g^nic electroluminescent 
element wiiich becomes, 

Laya* which at least 1 kirKl contains ,circle-2. di benzo [f,f] di inden 
o [ 1 ,2, 3- cd: 1 ',2*3 -Im] per>daie derivative, ocffnic 
electroluminescent element \Anch isstated in .circle-2. which is a 
luminescent layer. 

In layer wtoch at least 1 kind contains .circle-3. di benzo [f,f] di ind 
eno [ 1 ,2, 3- cd: 1 •,2',3 -Imj perylme dm vative, organic 
electroluminescent element wtrich isstated in .circle-1 . or .circle-2. 
which contains luminescent org3noinetallic conplex. 

In layer which at least 1 kind contains .circle-4. di benzo [ff] di ind 
OK) [ 1 ,2, 3- cd: r,2*3 -Im] perylaie derivative, crganic 
electroluminescent elanent which isstated in .circle-l . or .circle-2. 
which contains triar>d amine derivative. 



©— *fa)llffiPBT(c, jEftaA*iii2l^^*t'*mIiB(I--®<8etw€en.circle-5. pair of electro^ 

l^-*'tL/i^(cIBSEa)*fliSS^aS3fc*^* nesc^ element which is stated in any of aforemaitioned .circle-l. 

to .circled, which possesses positive hole iigecticm tran^xirt layer, 



®— *KOEffiPBlfw, ^^•aAiSJjM^**'^'SHlII2(I'-<S<8etw«en.circle-6. pair of electrodes^ 

t^'i*tL*^lwlBiEa)*ISSI^fg3fc*-?', nescoTt elemait which is stated in any of afOTemsitioned .circle-l. 

to .circle-5. which possesses electron-inplanted tran^xHt laya*, 

® V K > V/ [f , f ] V ^ > 7^ y [1 . 2. 3-cd : r , 2\ 3* - 1 m] U > .circle-7. di benzo [f,f] di indeno [ 1 ,2, 3- cd: 1 ',2*3-1111] per>dene deriv 
mMWt}<-lSt^ (1-A) (^b3) vm^ti^it^^XS)^ ative being General Foniijla(l- A) (OraicalforniJa 3), organic 
SirfB(I3'-®0l^-f tujCi^l^EatD^aSS***^'* l-Bit"?>t<DelectroluninesoentelanaTt which is stated in any oflhe 
"C & ^ o aforementioned .circle- 1 . to .circle-6. which is a conpound which is 

di^layed, it issomething reading 

[0 0 0 71 [0007] 
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lit 31 




»$fc(**a»«)7'J-/U«*ar) , -COR2* 
4xi>WS-r-i>«, &-5l.M*X, tXfi, X7 tXijA^&Srf 

*i-5»ttSl.>l=«#LT, a«Lxt^^Rmis^-t*i=, a 



<8)-«3« (1-A) Hb4) r*«S*t§<b^«9, lc||-r-6t<D 
[0008] 



[ChaiicalFomijla3] 



(1-A) 



(The inside of Fonnila, As for Xl toXzolrydrogaiatatn, halogena 
torn, optionally substituted strai^ chain , alk>d groip of 
hrandied or cyclic, optionally substituted strai^ chain , alko?^ 
groq? of branched or cyclic, optionally substituted strai^ chain , 
allqd thio groip of branched or cyclic, q>tionally substituted 
straight chain , alkenjd groip of Imidied or cyclic, optionally 
si4)stituted strai^ chain , alken^ oxy grovp of branched or cyclic, 
optionally substituted strai^ chain , alkenyl thio groip of 
branched or cyclic, substituted or unsubstituted aralkyl group , 
substituted or unsubstitutedaralkylo^Q^grotp, substituted or 
unsubstituted aralkyl thio grovp, substituted or unsubstituted aryl 
groip , substituted or unsubstituted ar>do^ ffoup , substituted or 
unsubstituted ar>d thio groip, substituted or unsd^stituted anino 
groip, cyano group, hydroxy grotp and -CXX)Rl group (In 
basis, Rl alk>4 groip of hydrogen atom, optionally substituted 
strai^ chain aid branched or cyclic,the alken^ groip of 
optionally substituted straigjht chain and branched or cyclic, 
displays substituted or unsiAstitutedarallqIgroip or sitostituted 
or unsubstituted aryl group. ), -OOR2groip (In basis, R2alkyl 
groip of hydrogen atom, optionally substituted strai^ chain and 
brandied or cyclic,the alkenyl groi^) of optionally substituted 
strai^ chain and branched or cyclic, displays substituted 
unsubstituted aralkyl grovp , substituted or unsubstituted ar>d 
group ortheaninogroip. ) ,or-O00R3 (Inbasis, R3^iqd 
groip of optionaUy sub^tuted strai^ chain and branched or 
cyclic, alken^ group oflhe optiOTially substituted strai^ chain 
and branched or cyclic, di^lays sub^tuted or unsubstituted 
aralkyd groiq> ot substituted or unsubstituted aryl groq>. )is 
displayed, flirthernr)re,the groip which is diosai fixm adjacent 
group orXl andX6,theX7 and Xl2wiiich are chosen frcan Xl to 
X20 cormectingnxtfually, with carbon atom v^ch it has substituted, 
may form substituted or unsubstituted carbocyclic aliptetic 
ring)liirthermore. 



Compound which is diqjlayed with .circle-8. GraiCTal Farrada (1 - 
A)(ChaiicaI Formula 4), it is somethlngr^^rding. 



[0008] 
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Xi3 X15 X^6 

fx 



Xi X2 




Xi7 X-|aXi9 X20 



[Chemical Forrmla 4] 



(1-A) 



T=y)V^)V&. mm^tz\t^mWk(D7^)]y^)V:r^i^&. S 
St") . fc*l^tt-OCOR3 (S*. Ra'^SS^SS^L 

^^tzit^mm(DT "7)1^^)1^^. ^^i^itm^^tziti^mm 

nS^S-Ti)*. fe^l>liXi^X6. X7 t Xi2>tJ^'bSfi 

m:^tz\t^mm:(ommm^msf2mmi:r^f&Lxi^xt^i^ ( 
<iL. Xi . Xfi. X7 fc<fci;xi2/>^i^flti-:^ ji— >^Sx*fe 
y. E.o-ta)fife<ox*<*«iBiF-xfci>citt3Si^) 3 



(The inside of Formula, As for Xl to ^0 hydrogen atom, halog^a 
tom, optionallysubstitutedstrai^ chain, alkyi group of 
brandied or cyclic, opticmallysubstitutedstrai^ chain, alkoxy 
group of branched or cyclic, optionally substituted strai^ chain , 
alk>d thio group of branched or cyclic, optionally substituted 
strai^ chain , alken^ groip of branched or cyclic, optionally 
substituted strai^ chain , alko^ oxy group of brandied or cyclic, 
optionally substituted straight chain , alkenyl thio group of 
h-anched or cyclic, substituted or unsubstituted aralk>d groip , 
substituted or unsubstitutedaralk^doxygroip, substituted or 
unsubstituted aralk)4 thio groip , As for groip v^^ch is chosen 
fromadjacent groif> or Xl and theX6 , X7 and Xl2 which 
sid)stitutedorunsc£stitutedar}d groiq?, substituted or 
unsubstituted ar>4oxygroip, substituted or unsubstituted arji 
thio groip , the substituted or unsubstituted amino groip , cyano 
groip, Itydroxygron) and -OOORl groi^ (In basis, Rl alkyi 
ffoap of hydrogen atom, optionally substituted strai^ chain and 
branched or cyclic,thealkaiyigroip of optionally substituted 
strai^ chain and branched or cyclic, di^lays substituted ot 
unsubstituted arall^ groip or sidDStituted or unsubstituted aryl 
groq?. ) ,di^Iaythe-OOR2groiq) (Inbasis, R2alk)d group of 
hydrogaiatom, optionally substituted strai^ chain and 
Ixanched or cyclic,the alken^ groip of optionally substituted 
strai^ chain and branched or cyclic, di^lays sii>stituted or 
imsubstituted aralkyi groip , substituted or unsubstituted aryl 
grotp orthe amino groip. ) ,or-OCX)R3 (In basis, R3a!lkyl 
group of optionally substituted strai^ chain and branched or 
cyclic, alken^ group ofthe optionally substituted straigjit chain 
and branched or cyclic, diq^lays subiituted or unsubstituted 
aralkylgroip ch: substituted or iinsubstituted aryl group. ), 
furth^iTX3re,arecho8aifiiQmtheXl to X20 connecting nutually, 
with carbon atom which it has substituted,the (However, Xl , X6 , 
X7 aiKi X12 to be phenyl groipsimiltaneously, there are not times 
when and other Xare hydrogen atom ) wiiich is possible to fcrni 
substituted or unsubstitiied carbocyclic aliphatic ririg) 



[0009] 

i%m<o^m(Dmm^ laT. ^mmizmLxmmizmmr^ 

[f . r ] [1. 2. 3-cd: r , 2\ 3* -!m] ^ U UV^^i^^ 

d^<c< it iii^#-r*g*'j?«f<it-Stt}$Lx*4t 

a)Xfc«. ISSi. i^'O^/Cf.f ]v-f [1.2,3-cd:r.2' 
.3--lm]K'JU>SIS«:tt^^««Jli, ex^>vr[5.6] 



[0009] 

[Ennbodiment of InvOTtion] You e?q)lain in detail below, in reg92xl to 
this inventioa organic electroluminescent element of this 
invention, between pair of electrodes, at least one layer clamping 
doing layowhich at least 1 kind contains, di baizo [f^l di indeno 
[l,2,3-cd:r,2',3-lm] perylene derivative is something \^di 
becomes. Furthmnare as for title, di baizo [ff] di irdano [1,2, 3- 
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[1.2,3-cd:r,2\3'-lm] 
Chem. Soc, 118. 2374 (1996) (cfBma):^jifct^ fco 



[0 0 10] *^0^fz^4vK>7[f.r] v-r >T^y [1,2, 

3-cd:r.2'.3*-lin]^'j U>^^«: mT. ^^^zgk^it 

^^AtmEr^) it. -iifta: (d (its) -c^stis* 



[0011] 
[ft 5] 




cd: r^'^Mm] perylene derivative, also bis benzo [5,6] indeno [1,2, 
3- cd: 1 ',2*3 -Im] per^ene dai vati ve isdesignated, but you 
follovweddesignaticMi,rrEthodvviiich is stated inthe for example 
Journal of the Amaican Cheirical Society (0002-7863, JACSAI) , 1 1 
8,2374(1996) regarding this qDedficatioa 

[0010] Di b^ [if] di indeno [1 A 3- cd:r,2',3'-lm] per>iene deriva 
tive (Below^ , compound A wiiich relates to this invention you 
hrieflydescribe. ) relating to this invention is something wliich 
di^Iays thecompound wWch possesses skeleton v^ch is 
displayed with Gaieral Fomwla (1) (Chemical Fcwmila 5), itis a 
cofipound which is possible to dceleton wWch is di^layed with 
the General Fornula (1), to have possessed various substituait, 
with preferably and General Formila (1 - A)(C3iemical Fornula 6) 
isdi^laysd. 

[0011] 

[Giemical Formula 5] 



[0012] 

[Chemical Fomida 6] 



(1-A) 



(TTieinade of Formula, As for Xl to X20 hydrogen atom, halogaia 
torn , optionally substituted strai^ chain , alkjd groip of 
branched or cyclic, optionally substituted strai^ chain , alkoj^r 
group of branched or cyclic, opticMially substituted straight chain, 
alkyi thio groip of branched or cyclic, qjtionally substituted 
straight chain , alkenjd groip of branched or cyclic, optionally 
substituted strai^ chain , alken^ oxy group of branched or cyclic, 
optionally substituted strai^ chain , alkenyi thio group of 
branched or cyclic, substituted ca-unsubstitutedaralkyl group, 
substituted or unsubstitutedaralkj^oxygroip, substituted or 
xmsubstitutedaralkylthiogroip, substituted or unsubstitutedar>d 
groip, substituted or unsubstitutedaryloxygroip, substituted or 
unsubstituted ar>d thio group , substituted or unsubstitutedanino 
groip, cyano group, the l^ojg^groip and -OOORi groiy (In 
basis, Rlalkyigrovp ofhjJdrogenatom, <^onally substituted 
strai^ chain aid branched or cyclic,the alken>d groip of 
optionally substituted strai^ chain and branched or cyclic, 
diqjlays substituted or unsubstituted aralkyl group or substituted 
or unsubstitutedaryl group. ) , -OOR2groip (Inbasis, R2allQi 
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grovq? of hydrogen atom, optionally substituted strai^ chain and 
branched or cyclic,the alken^d groi^ of optionally sifctituted 
strai^ chain and branched or cyclic, di^lays si±)stituted cnr 
unsubstituted aralkyl grovip , substituted or unsubstitutedar>i 
group orthe amino group. ) ,or-OOOR3 (In basis, RsaJkyl 
groap of optionally substituted strai^ chain and branched or 
cyclic, alken>d groiq? ofthe optionally substituted strai^ chain 
and branched or cyclic, di^lays sub^tuted or unsubstituted 
aralkyl groip substituted en* unsubstituted arjd groip. ) 
isdi^layed, furthermore, group wttch is chosai fromadjacait grovp 
orthe Xl andX6,X7 and Xl2\^Wch are chosen frorrthe Xl toX20 
cormectii^ nutually, with carbon atom which it hassubstituted, may 
form si±>stituted ch* unsubstituted carbocyclic aliphatic ring) 



[001 3] (1 - A) X*^^ii^it^m\z^l^X . 

. m»^tzit^mm(DT mt^^tzit^mm 

. 7K^S. -COORDS {^^^ Rll^7K^ll^. 

fc'SiNfi-ocoRa RaligBl^^WLriNT t 

;i/»«S-r) **L. *?>lc. Xl -X2oA^%aiitt«)WS 



[0013] Inconpound which is displayed with General FQmxila(l - 
A) putting, As for Xl to X20 hydrogen atom , halogen atom , 
optionally substituted strai^ chain , alk)4 groip of branched or 
cyclic, optionallysubstitutedstrai^ chain, alkoxygroip of 
branched or cyclic, optionally substituted strai^ chain , alkyl thio 
group of branched or cyclic, optionally substituted strai^ chain , 
alkenyl group of branched ot cyclic, optionally substituted 
strai^ chain , alker^ oxy grovq3 of branched ac cyclic, optionally 
substituted strai^ chain , alken^ thio groip of branched or 
cyclic, substituted or unsubstituted aralkjd grovp, substituted or 
unsubstituted aralkyloxy groip , substituted or unsubstituted 
aralkyl thio group , sutetituted or unsubstituted aryd groiqj, 
substituted or unsubstituted ar>doxygroiq5, substituted ot 
unsubstituted aryi thio groiq? , substituted unsubstituted anino 
groip , cyano groiq? , hydroxy groip andthe - CXX) Rl groip (In 
basis, R] alk)4 group of hydrogen atom, optionally substituted 
strai^ chain mid branched or cyclic,the alkenyl groip of 
optionally substituted strai^ chain and branched or cyclic, 
diq^lays substituted or unsubstituted aralk>d groip or substituted 
or unaibstituted aryl group. ) ,youdi^lay -CDR2groip Qn 
basis, R2 alkyl group of hydrogen atom, qjtionally substituted 
strai^ chain and branched or cyclic,the alkenyl groip of 
optionally substituted strai^ chain and branched or cyclic, 
displays substituted or unsubstituted aralkyd groip , substituted 
or unsLibstituted ar>d groip orthe anino grovp. ) , or - (XX) R3 
(In basis, R3 alkyi groip of optionally substituted strai^ chain 
and branched or cyclic, alkenyd grovp ofthe optionally substituted 
strai^ chain and branched or cyclic, di^lays substituted or 
unsubstituted aralkjd groip cm* substituted or unsubstituted aryl 
grovp. ),ftirthermore,coiiriectiiignaitually, with carbon ato^ 
it hassubstituted, it is posable to form substituted or unsubstituted 
carbocyclic alii^ic ring you di^lay groipwdrich is chosai fixjm 
adjacent groip orXi and X6 , X? arri X12 wttch are chosen from 
Xl to X20. Furthermore aryl groip, for example phenyl groip , 
naphthyl groxp or other carbocyclic aromatic groip , for example 
fiffji group, the thienyl groip and pyridjd group or otha- 
heterocyclic armxitic groip are di^layed. 



[0 0 14] ^fc. (i~A) ^ztel^T. X^-Xjo [0014] In addition. In General FormJa (1 -A) putting, strai^ chai 

iDfiffl. »K*fcliIi«a)Til.+JU». Sffl, n of Xl to X20, allqi groip of hrandied cyclic, strai^diain, 
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. ft*a2-'2 0<DT;U^-iU:t-^V*, flllR»4'-2O0 
-2 0(D7';— ;b:i-^vT;i'r3 + v«. K«a5-'2 0a)T 

4-2 O(07»;-;U:J-+v^r;U^;U^:t3l. Kma4-2 O 



[O O 1 5] ( 1 - A) (CfctXT. Xi -X2C<?>T5 

<dt;u4^;u^. Km»2-2 o(Dt;u^-;u^. iSmia4- 
2 o<7>7^;u^;u^. Ki^lS3-2 00)7';— e^fR» 

1 -2 0<7>7;U=i^vS. tfe*«2-2 0<D7;H3^v7;i^ 
«K«a2-2 Oa)7;i<3^v7;U4^;i.:i-^v*. 01 
m»2-2 0(D7;U^::i;i.:i-+v*. jK^a 3 - 2 O (;>7;U 
>r^;U:*-:^v7JU+;U«. i^^ift 3 - 2 O <7)7>U^~>U:*-4^ 
>'7;i.+;U:4-+i/». K*»4-2 0<D7^il/*;i^:i-4^V'3S 

- 2 oa)75;u*;u*-4^i^7;u4^;u:i-^->3l. mmsi 3-2 

oa)7»J-;U:f^i^S. K3^a4-2 0(D7»j-;U:t-4^:>7 

;u4^;uS. i3t^a4-2 o<D7';— ;u;l-^i>7;u+ii/;l-*v 
0t*»2-2 0<D7;i/+;uA;i/7t?— ;ui|, jat«fS3 — 2 
0<07>l/>r-;U*;U?K-;Ht. mm»B^2 0<OT=y)V^)\. 
*;U7K=.ii^». fig*»4-2 o<D7«;— ;u*;b7tC— ;u^, ^ 

^SJ2-2 0<D7;U3 + v*;i/7H^>HI. K^IS3-2 0a) 

7;uy-;L;i-4^v*;ujfezi;us, JK3ga5-2 o<D75;i.+ 
>u:4-4^v*;u7t?-;m, K*a4 — 2 oa)7U-;u:*-*>'* 
;U7H-;HI, St««2-2 O07;u4^;u*;U7K-;i.:i-4^i>S 
. St*a3-2 0<D7;b^-;b*;i.7H-;u;i-:tv^, ffi^a 
5-2 0O7^;u4^>U:^;i/7tC-;u:f ^v*. tfe^«4-2 o 
a)7U-;i.*;U7tC:z;u;f:^i/^, ««« 1 - 2 oa)7;b^;i/ 
K*a4-'2 0(D7^;u+;uf^:i-gS. asia3--2 
0<D7')-}\.=f"t^. ^hP*. i^TJ^. 7h;U5;i.S. /\ 

py>ll^. Mpy>lk7^u4^;u^. 7XK^, 7sy^. K 

^ai '-20(DN-^yMBl75y^. ftlSa2-40<7>N 

, N-vM»7sys^^^'a)M»ST*J*Mafc'5l^^^^g« 



alkoxy group of branched or cyclic, straij^ chain , alkyl thio 
groip of branched oc cyclic, strai^t chain , alken>d grovp of 
branched or cyclic, strai^ chain , alkenyl oxy groip of branched 
or cyclic. And alkenyi thio groip of strai^ chain and branched or 
cyclic has been allowed to havqx)ssessed suhstituent, sin^e 
substitution or mOti optionally substitutable with suchas cyclic 
dlks/i groiq) or halogen atom of for example halogen atom , carbon 
nun±)er4to20aryigroip, carbcHinunber 1 to 20 alko?Q^ groip , 
carbon nunnber 2 to 20 alkoxy alkoxy grovp , the carbon number 2 to 
20 alkaij^ oxy groip , carbon nunnber 4 to 20 aralkyloxy groip , 
carbon nunt)er 5 to 20 aralkyioxy alkoxy groip, carbon nuni^er 3 
to20aryloxygron), carbon nunnber 4 to 20 ai^oxyalkojQ^groi^), 
carbon nunt)er 5 to 20 arj4 alken>4 group , the carbon nun*er 6 to 
20 aralk^ alkenyi group, carbon nunixr 1 to 20 alkyl thio groip, 
carbon nunrber 2 to 20 alkoxy alk^d thio groip, carbon nunnber 2 to 
20alkyi thioalkyithiogroiq>, carbonnuni5er2to20alken>d thio 
groip, carbon nurabo* 4 to 20 aralkyl thio groip, the carbon 
nurrba-5to20aralkyio3Qralk)4 thiogroiq>, carbon nunnber 5 to 20 
aralkjd thioalkyl thio groip , carbon nunnber 3 to 20 ar>^ thio groip , 
carbonnunri)CT4to20ar}do?^alk)d thiogroi^, carbcainurrber 4 
to20ar>4 thioalkjd thiogroxjp and carbon nunnber 4 to 20 
heteroatom containing. Fiirthermore,asforarylgrovpvvhichis 
included in these substituent,iurthmiioiie optionally substitutable 
with such as halogai atom, carbon nunnber 1 to 10 alk^igroi^), 
carbonnunte-l to 10 alkoxy groiq), carbQnnuni)er3to lOaryl 
groip and carbon nuni)a' 4 to 10 aralkyl group . 

[0015]InGena^Fomiila(l -A)puttii^aralk>dgroup of Xl toX 
20, aralkyioxy group, aralkyd thio groip , ar>4groip, ar)do?^ 
groqj , And as fcM- ai^ groip in ar}^ thio groi^) substituent havirig 
possessed, good, for example carbon nmber 1 to 20 alkjd groq) , 
carbon nunnbo- 2 to 20 alkaijd group, carb(Minumber4to20 
aralk>d groiqj, carbc»inuni)er3to20arylgrovp, carbonnimnber 1 
to 20 alkoxy groip, carbon nunnber 2 to 20 alkoxy alk>i groi^, 
carbcMinunt)er2to20alkoxyalk)doxygroiq>, carbonnunl)er2to 
20alken>4o3g^groiq),\Wth carbon number 3 to 20 alkai>d 
o^Q^alkyl group , carbon nunte 3 to 20 alkenyi oxy alkyloj^ group, 
carbonnunter4to20aralk>4oxygroip, carboinunberS to20 
aralk^doxyalk^d groip, carbon nurrber 5 to 20 aralkyioxy alkjdojg^ 
groip, carbonnumbCT3 to20ar>doxygroiq), carbon number 4 to 
20ar>4o:?^all^groi^, carbon number 4 to 20 aryioxyalk>do^ 
groip, carboniiunnber2to20aUqdcarboi5dgroip,carbQnnimte 
3to20alkaiylcarbon5dgroiq3, carbon number 5 to 20 aralk^d 
carbonyi groiq) , carbon raniibQ- 4 to 20 ar>d carbonyl group, 
carbon numbCT 2 to 20 alkoxy carbcMi^ groip, carbainurrber 3 to 
20 alkenjiojQflcarbonj^ group, carbon nunfcer 5 to 20 aralkyioxy 
carbonji group, carbon number 4 to 20 aiylo?^carbonyl group, 
carbon ininnber 2 to 20 alkyi carbon^ oxy groip, carbQnnun*er3 
to20alkai>4carbon3doxygroip, carbonnurrberS to20araikyl 
carboo>4 o^^rgroip , carbonnumber 4 to20 aryl carboi^ o?Qf groiq) , 
carbon number 1 to 20 alkyi thio group, carbon number 4 to 20 
aralk}d thio group , carbon nunber 3 to 20 aryl thio grotp, nitro 
groip, cyano group, fom^groip, halogaiatom, haloalk^d 
groiq), l^fldroxy groxp , anino groi^) , carbon number 1 to 20 N - 
monosubstituted amino groif) and carbonnumba'2 to40NJ4-<ii 
substituted amino groip or ciher substituent sin^e substitution ot 
mdti optionally substitutable . 
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[0 0 16] *e><C. C*lb<DS»Sl^'i'*tl*T»J--*US 

[OO 1 7] (1 - A) lZfcl^T, Xi ^X2(fDT^ 

mia3-2 0(DTU-iUST**S»^fcttvS«*tLTl^T 
[OO 1 8] — (1 - A) (CfclNT. Ri . R2 fcJ^t/ 



[0 0 19] Ri li, J:y»*L<li. 7XlgIS^. 

*%LTi>Tt <fei^^K*a6-'2 4a)T';-;b«T-fey , 



[0020] Rgf*. J:y»*L<ld:. tKSIIS^-. M»S* 
^Lrt^■Ct,J:t^«&^K««1-'2 4(D^I^e. »IS*fcl*SBtt 
0>T)V^)V^. g»S * *.L T l^T t c*: U^^^0lma 2^-24 

rt<^i^i^ffi«a7'-2 4<DT^;u*^us. M«3S$*Lr 
Ttci;i^s^Kmai -2 4(DEm. 

s»ll^*LTi^Ttcfci^|ga*a6'-2 4a)T'; 



[002 1] R3f*. cfey»*L<J^. S»lfe*^LTl^T 
t J:l^^Kl^a1 --2 4(DiIffl, ^J-K^fcfiJgttaJT;!/^;!^ 

ft«a 7 - 2 4 (DT 5 ;u*;u». fe 4 t>liMSfeS L r 
Tt J:t>eK«a6-2 4<DTU-;HS"efcy . *?>fcjlf* 
L<l^. M»**%LTLx-Ctcfcl^l^^K^ai --2 4(7)Itffi 



[0016] Furthermare, as for aryl groip which is included in these sub 
sdtuait^lirtherniCH^opdonallysubstiti^^ with such as halogai 
atom, carbon nurrber 1 to lOalk^ grovp, carbon romnber 1 to 10 
alkoxy group , carbon numba* 6 to 10 aryl groip and aralkyl groip 
ofthe carbonnunte-7to 10. 

[0017] InGoieral Fomiila(l - A), amino groq> of Xl toXzohasbee 
n allowed to havepossessed substituent, with for exanple carbon 
nunt)er 1 to 20 alkjd groip , carbon nurrter 4 to 20 aralkyi groip 
or carbonnuni)er 3 to 20 arjd group sin^esubstituticmor 
disubstituted to be done is possible. 

[0018] In General Formila (1 - A), with substituent alk>i groiq> of 
Rl aiKi R2 and R3, the alkexiyl groif) , aralk>4 groiq) and arjd 
group have been allowed to have possessed thesubsdtuent, with 
for example Xl to ^0 list angle substitution or miiti optionally 
substitutable . 

[0019] Rl,strai^ chain of more preferably , hydrogenatom and o 
pticHially substituted total nurri)er of carbon atoms 1 to 24, alkyl 
grovp of branched or cyclic, strai^ chain of optionally 
substituted total nunterofcarbon atoms 2 to 24, alkoijdgroip of 
branched or cyclic, is thearalkji groiq> of optionally siJt)stituted 
total nunter of carbon atoms 7 to 24, or ar>i groip of optionally 
substituted total nunier of carbon atoms 6 to 24 fiirthemiDre strai^ 
chain ofthe preferably, hydrogaiatom and optionally substituted 
total nunber of carbon atoms 1 to24,alk>i groiq^ of branched or 
cyclic, is thearalkyl groip of optionally substituted total nunba- of 
carbon atoms 7 to 24, or ar>i groip of opticnially substituted total 
number of carbon atoms 6 to 24. 

[0020] R2, strai^ chain of more preferably, hydrogen atom and o 
ptionally sifcstituted total nunfcer of carbon atoms 1 to 24, alk)1 
groi:^ of branched or cyclic, strai^ chain of optionally 
substituted total nunierofcarbon atoms 2 to 24, alken^gro^D of 
branched or cyclic, thearalkyi group of optionally substituted total 
nuni)er of carbon atoms 7 to 24, is aryl groxp , or amino groip of 
optionally substituted total nunber of carbon atoms 6 to 24, 
ilirthermDre straight chain of preferably , hydrogen atom and 
optionally substituted total mnrber of carbon atoms 1 to 24, alkyl 
group of branched or cyclic, aralkyl group of opticHially 
substituted total nuni)er of carbon atoms 7 to 24, is aryl groiqj , or 
amino groip ofthe optionally substituted total nuni)er of carbon 
atoms 6 to 24. 

[0021] R3,strai^ chain of more preferably and optionally substit 
uted total nunfcer of carbon atoms 1 to 24, alkyl groxq) ofthe 
branched or cyclic, straight chain of optionally substituted total 
numbCT of carbon atoms 2 to 24, alker^ groip of branched or cyclic, 
is aralkyl groif) ofthe optionally substituted total nunfcer of carbcHi 
atoms 7 to 24, or diy[ group of optionally substituted total nunl)^ of 
carbon atoms 6 to 24 fiirthermorestrai^ chain of theprefCTably and 
optionally substituted total nuni)er of carbon atoms 1 to 24, alkyl 
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[0 0 2 2] X,~X2ol*, .fcUW^LOi, 7i!.mm^. /\ 
nf>!M^^ MSI»S^L•CL^Tt,J:L^£^KfgS{1 ~2 4<D 

.fct^iseiaiai ~2 4<oiiffi, »(s*fc«±]att<oT;u=i=f-> 

^KfSSl2~2 4(DiEffl> ^m^tziim^OT}^?--!^^. 
a»«**LTU^Tt J:l^iteeimia!2~2 4(Dffiffl, 

«JK3!l»2~2 40iISS, ^K*fcl*g!tt<D7'^uy-;u^:<- 

M«*fci**Sg^a)^0i^»6~2 4a)T^;i'+;u«> 

M»*fcli*M»<7)^K5fia7 ~2 4<DT5;U+iU^:t->a 
S»*fcl**SftO[)l8K«a 7-2 4a)T^;U=^^l'^:t-|| 

*fci**Mai<D«^K*S![4~2 4(0T';-ji':i-+->ii, m» 

*fcl*7t;M»<0iK^K«a6-2 4a)T«J-JU5F:tS, *M» 
0T5y|t, ~2 4<©«»T5-/», vT>'«, 

-COOR,, -COR2. fc-5tM*-OCOR3 

(iiL, R, -RaiJiiiiiaicHcsis^ar) iffc* 



[00 2 3] *e)rcjff*L<i*, x,3~x2c*<*«is*-efc 

TVI^+^m. S»»*%LTl^rt,<fcL^^ffiSla1 ~2 4«) 

tJ:t^l8K«»2-2 4<0iI«, »K*f=ttaitta>T;uy- 
Jl/S. MB4*fcli5|5Mgl<Dl8Kf!ia7~2 4<3DT^;w=t;uS 

-COOR,, -COR2» fcSLM4-OC 
OR3 (ML, Ri ~R3l*B!FSIcPi:Sl»*St-) -C 



S»*fcii*fi8^0i^Klfel»7-2 4<DT5;u^;u^. 

Mlft*fctt*gaiCDfeK«a6-2 4<DT'J-;i/S. vT-/ 
TKSH. -COORi. -COR2. fc-6tM*-oco 

R3 cfiL. ^4^. Ri --Ra i*i^iB(c(^i:«ift$«-r) -c 



group of branched or cyclic, is aralkyi groiq> of tte optionally 
substituted total nunte* of carbon atons 7 to 24, or ar>d grotp of 
qjtionally substituted total xmrb&r of carbon atoms 6 to 24. 

[0022] As for Xl toX20, more preferably, hydrogen atom, halogen 
atom, straig^ chain of q)tic»ially substituted total number of 
carbon atoms 1 to 24, alkyl groip of branched or cyclic, strai^ 
chain of opticsially substituted total nurrber of carbon atoms 1 to 
24, alkoxy group of branched or cyclic, strai^ chain of 
optionally substituted total nunnber of carbon atoms 1 to 24, alk>i 
thio groiq? of branched or cyclic, strai^ chain of optionally 
substituted total iiunnberofcarbonatcMTB 2 to 24, alkoi^ of 
branched or cyclic, strai^ chain of the optionally sub&tuted total 
nunfcer of carbon atoms 2 to 24, alkenyl oxy group of branctedor 
cyclic, strai^ chain of optionally substituted total nurrber of 
carbon atoms 2 to 24, alk^i^ thio group ofthe branched or cyclic, 
aralkyi groip of siAstituted or unsubstituted total nunter of 
carbon atoms 6 to 24, arall^o^Q^groip of substituted or 
unsubstituted total numba- of carbcHi atoms 7 to 24, aralk>4 thio 
grovpof substituted unsubstituted total nuni)er of carbon atoms 
7to24,aryigroip of substituted or unsubstituted total nunixr of 
carbon atoms 4 to 24, ar>4oxy group of substituted or 
unsubstituted total nurrber of carbon atoms 4 to 24, thearyl thio 
groxp of substituted or imsubstituted total iiunljer of carbon atoms 
6 to 24, amino groip of unsubstituted, substituted amino groif> of 
total nunl)er of carbon atoms 1 to24,itisa cyanogroip,a hydroxy 
groip , a - CXX)Rl , a - CO R2 or a - O0OR3 (However, inbasis, 
Rj to R3 di^^lays same meaning to desoiptionabove. ). 

[0023] FurthemOTe preferably and X13 to X20 are l^^ogai aton\ 
and theXl to Xl2 straight chain of hydrogen atom , halogen atom 
and optionally substituted total madxac of carbon atoms 1 to 24, 
alkyl groi^ ofihe branched or cyclic, strai^ chain of q>tionally 
substituted total nun*er of carbcMi atoms 1 to 24, alkoxygroip of 
branched or cyclic, strai^ chain of optionally substituted total 
nunt>a* of carbon atoms 2 to 24, alker^ grovp of branched or cyclic, 
aralkyi group of substituted or unsubstituted total msrber of 
carbon atoms 7 to 24, thear)4groiq3 of substituted or unsubstituted 
total nuni5erofcarbonatoms6to24, are cyanogroip, hydro^^ 
group, -OOORi, -CX)R2 orthe-CXX)R3 (Hov^^ver,inbaas, 
Rl to R3 displays same meaning to desoiptionabove. ). 

[0024] Particularly prefo^ly and Xl3 to X20 are hydrogai atom, 
andXl to Xl2thestrai^ chain of hydrogen atom, halogaiatcMn 
and optionally substituted total nunier of carbon atoms 1 to 24, 
alk>i groip of branched or cyclic,the strai^ chain of optionally 
substituted total iiunnber of carbon atcHTB 1 to 24, alkoxygrot^ of 
branched or cyclic, strai^ chain of the optionally substituted total 
nunt)arofcarbonatoms2to24, alkenylgrovp of braiKhed or cyclic, 
aralk}4 group of substituted or unsubstituted total nunnber of 
carbon atoms 7 to 24, ar>4 groip ofthe sihstituted ot unsubstituted 
total nunnber of carbon atoms 6 to 24, are compound wHch i s 
substituted with cyano group , the hydroxy grovp , -OOORl , - 
CX)R2 or-OCX)R3 (However, in baas, Rl to R3 displays same 
meaning to descripticnabove. ). 
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fc«>tMiXi ^Xfi. X7 ^ Xi2/i^bSliti^S*iSiMc^ 

[00 2 6] '^X2o(OMi^MtLXi^. tk^h^-, -m^ 

;i/S. n--::^^;i/S. -<v:^^;u«. Bec-z^^)i^&^ ten- 
31. tert-'<>^;i/S. n-^^v;uS. 

1 2-i^;i.^^vJi/S. 2-::^pe 
;u^>^;HI. n-y-^i/*. 2. 2- v-?«^ji/^:;^^;i/» 

. 2, 6-v->i^;U-4-'^3^^;i.^, 3. 5, 5-h'J> 

P'^^tviU) ^^^^m, 2-i/<7n'^^v/;ux^;uS 
. tH^u^^u*. V7H^ut-;uS. 1 -y ;u?t^;i/n;i.^, 2- 
y )V7^)u±>y^'^}v&. i-tfi/<7PC2. 2. 2] 

T^-7>^;uy v^p:?^;uS. v^p^>^;uS 

. 1 -y ^^Uv^P'^^^^U^, v^P^4^v;i/S. 
^^UV-J^ P^^V^US. 3 ^;u^>^ p^:\^^>;b3|^ 2- 
y^^^Uv^P^^tv^m. 2. 3-vy f^JUv'^P'^ + v^U 
at. 2. S-iy^^/U^^^P'^^^i^iU*. 2. 
->^P^+v;U*. 3. 4- P'^^v;i/it, 3 

. 5-vy ^juv^p^^v;u^6. 2. 4. 6-h'jy^ju 

->^\3^^->}l&^ 3, 3. 5 - h U^^^l'V'^P^^^v^U 
2. 6-v-f V^^Phf^Uiz-^P^^v^l/S. 4-tert- 

:^^;bv^7 P^:^rviU;S. 3 -tert-3^5^;Ui/^ P^4=^v;i/ 
4--7X— ;i/V<7 P^:^^v;U^, 2-'7x— ;lv^p^ 

+ v^P^:^^>U«. v'i7P:f v^Pt^ 

[0027] y h + v>^iUS. xh4^i>>^;U^. n-Zf 

h*i»^;uat. n -*^^v;u:?|-+v'^^;uS. (2-X^ 

n-T^V^Ult + vy 2 h*vX5^;i.^. 2-X 

h:*^vx^;u«. 2 - n - ::^P7K^ vx5^;uS. 2 v :^ 
PTK+vX^iUS. 2-n-::/ h^vXT^US. 2-n-K 
>f^;i/:*-*vx5^juS, 2 - n -^4'V>U:*-+iyx5^;i.||, 
2- (2' -x^ji.-:f5^;u:i-+-» x^;u^. 2-n-'v:^ 

^)i^-t^iyO^'^}i^&. 2-n-:i-^^;U:i-4^v/X^;uS. 2 
- (2' -nL^}V^^->)\^:t=^i^) x^;uS. 2-n-xv 
;i/:*-*vxT;ua. 2-n- K-?->;U:i-+vX5^juS, 2- 
n-x h^T'i>;U:*-^vx^;uS. 2 - P ^^^v^U:*-* 

vj:^;uS. 2-;^ h^v::/pe;u^. 3-7th^v:^pe 



[0025] FurthCTmore, groip wWch is chosen from adjacent groip or 
Xl andtheX6,X7 arid Xl2 which are chosen from Xl to 
^Oconnectiiig nwtually, with carbon atom which it has substituted, 
nay fomthe substituted or unsiibstituted carbocyclic aliphatic ring, 
to form substituted or unsubstituted carbocycUc aliphatic ring of 
preferably and total number of carbon atoms 4 to 20 is possible. 

[0026] As eni)odiment of Xl to X20, hydrogen atom , for example fl 
uorineatom, chlorine atrai, bronir^atomorotte- halogen atom, 
for exanple methyl group , ethyl group , n - {M-op>4 groi^ , 
isopropyl groiq? , n-but)d groip , isobut}d groip , s-butyi group , t- 
butyl group, n-pentylgroip, isopentyd groip , neopentjd groip , 
tert-pentyl group, n-te?^ groip, 1 - nethyi pentad groip , 4 - 
metiTjd - 2 - pent}d groip , 2 - ethyd but>d group , n - heptyl groip , 
1 - metl^ hex>4 group , n-octyd groip , 1 - methyl heptyd groip , 2 - 
et\Ty[h£xyl group , 2 - propyl peiiyi groip , n - nonyl group , 2,2-di 
methyd hept)4 groip , 2,6-di metltyi - 4 - hqDtyl groif> , 3,5,5 - 
trimethyihex^ groi5> , n - decyl group , 1 - ethjd octyl groip , n - 
undecyi groip , 1 - methyl decyi group , n - dodecyl group , n - 
tridecyi groip , 1 -hexyihept^groip,n-tetrada;:ylgroip,n- 
pentadecyl groip, 1 -heptyl oct>^ grovp,n-hexadec^ groiq3,n- 
heptadec>d group , 1 - octyd nonji groip , n - octadec>d groip , 1 - 
noityl decyl groi^> , 1 - dec>d undecyi groip , n - eicos>1 groiq> , n- 
docos^ goup , n - tetraco^ groip , cyclohexyd metl^ group , (1 - 
isopropyl cyclohe?^ ) methyl ^oup , 2 - cyclohex>d eth^ groiq> , 
^ jpll flannel basis and iso^ jpll flannel basis, 1 -mrbomyl 
groip , 2 - iK)rbomane method groip and 1 - bicyclo (2.2.2) octyd 
goup , 1 - adamantjd groip , 3 - noradamantyl groip , 1 - adamantjd 
metl^ group , cyclobutyl gron> , cyclopentyl groip , 1 - method 
cyclopentylgroip, cyclc*exyigroip,4-meth5dcyclohexydgroi?), 
3 - methyl cyclohexyd groi^ , 2 - methyl cyclohe?^ group , 2,3-di 
methjd cyclohex>d groip , 23-di meth^ cyclohe^ grovp , 2,6-di 
metl^ cyclohe^ groip , 3,4-di meth^ cyclohe?^ group , 3,5-di 
nKthjd cyclohe>Qd group , 2,4,6 - trimethyl cycldiexyl groip , 33,5 - 
trimetltyl cyclohe?^ group , 2,6-di isq>rop>d cycl(Ae?qd groip ,4 - 1- 
butyl cyclohex>4 groip , 3 - t-but>4 cyclohex>d groip , 4-ph^i^ 
cyclohex)d groi^ , 2 - phenyl cyclohexyd group , cycldieptyi groip , 
cyclooctyd group , cyclo deqd group , cyclo dodec>d group and 
cyclo tetradecyi group , 



[0027] Methoxymethyl groip , ethoxymeth>d group, n-buto?Qr met 
hyi grovp , n-texyl ojQ^methyi group , (2 - eth^ butyl oxy ) methyl 
groiqj, nnoctyl oxy methyl groiq?,n-dec}d oxy rneth^grovq3, 2- 
methoxyethyi groip , 2 - etho?^h^ group , 2 - n-propoj^fledryl 
groip , 2 - isopropoxy ethyl group , 2 - n-butoxy etl^ groip , 2 - n- 
pentjdojg^ ethyl groxp , 2 -n-he?^ oxyethyl group , 2 - (2* - ethyl 
butyl oxy) €^byi group , 2 -n- hqjtyd oxyethyl group , 2 - n-octyi 
oj^^yl goup , 2 - ( 2' - eth^ihe?^ oxy) etl^ group , 2 - n - decyi 
o?^T£thyl groi?), 2 -n- dodecyl oxyethyl groip, 2 -n- tetradecyi 
oxyethyl groiq> , 2 - cyclohexyloxy ethyl goup , 2 - mefliojQprcijyi 
group , 3 - methoxypropjd groi^ , 3 - ethoxy propyl group , 3 - n - 
propoxy propyl groip , 3 - isopropoxy propyl groip , 3 - (n - 
butoxy) propyl groip , 3 - (n- pentyloxy) propyl group , 3 - (n-hex>l 
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) >^pe;i.«. 3- (n-K>^;u:4-:*^i^) ::futf)\^^. 3 

- (n-'^*v;u;i-^v') :^pe;uiS. 3- (2' -x^>u 
::^h4^v) ^Ptf;uS. 3- in -Tt^'f-JVTt^iy) 

3- (2' -x^;u^:tv;u:t*i» :^pe;u^. 3 

- (n-xv;u:*-^i^) :>'Pe;uS. 3- (n - \^'r'>)V7t 

;U^. 3-V<7P/>.:^Vj^:t*v:^P tf;US, 4-/h+V 

4-x h + i/::^5^;u^. 4 - n -:;^P7K+v:::^5^ 
^i^S. 4--< v:^P7K4^v::f^;u3l. 4 - n h+v:?5F 

4- n -'^+i>;u:i-^v:?^;u3i. 4-n-:^-^?5^;i/ 

4-n--Tv;U:*-+v/3^^;i/S. 4-n- 
K7'v;i/:<-+5^::^^;i.S, 5-;^ h^i/'O^^u^, 5-x 

h+i>^>^;i/^. 5- n -:^P7K^v-^>^;US. 6-X 
h^V^+v;uS. 6 — f V^^PtH+V'^ + vVUS. 6-n 

> 6-n-7^v;U;j-^v/s:^v;U^, 4 K^^v^v^J? p/^ 
^i>)V^. 7 -X h^v^^^juas, 7 v:;^P7K:^^v'^ 

1 o-n-:?h+v-?*>;uS. 1 2 ~x h4^v K-?v;i/ 
1 2--f v:^P7K+vK-Tv;u«. T-h^tKP7;u:7 

[0028] 2~ (2' -;'*h^vxh+v) x^^^U^, 2 

- (2' -xh*i>xh:^*» X5^;US. 2- (2' -n- 
rfh^i^Xh^i^) X^;US. 3- (2' -Xh*vXh:1r 

ix) 3^pe;HI. 2-T«J;u:*-+vx^;uS. 2- (4* - 
. 3- (2' --^^^-b-^Ur^^^v) ^Pe;U«. 3- (2' 

-'^::^7^-;u:t+v) 3^pe>u«. 3- (V --X^P'^^^ 
::^pe;HI. 4 -T«;;p:t-*v::^5^;HI. ^ 

2 ^->x^;H£, 2- 

:7x*^;u:t-^v^x5';u*. 2- (4* ^;^K>i;^^:^- 
i^^i/) X5^;us, 2- (2' ~pt^;U'<>v;i/:i-+v) x^ 
2- (4' -y)i^^a^>zy)l^7t^-» X^JUS. 2 

- (4' --^pp^>vju:t+v) xf^;u3S. 3-K>-:?;u 
:^-:^i>3^pe;uS. 3- (4' h^iy^>z>)V:t^iy) 

zfo^)\^S^ 4-"K>>?;u:i-^v:?5^;uS, 2- (^>i;;i. 
:J-^vp* h + v) x^;i,S. 2- (4' ->5^^U'<>v;i/;f 

[002 9] yji=-}V:t-^iyJ^'f')i^i. 4 ^;U:7 x xji. 
*-+vp<^;ua. 3-p«T;i.:7xn;U:f ^v;^^;uS. 2- 
>^;i/:7xX;U^:^ri^>^;U^. 4-^ h 4^ V 37 x x;U5j-:^ 

v^y^;uS. 4-'7;i/;fp:7x^^u:l-:tv>^^i<S. 4~^ 
pp7x— ju:i-:^rv>^;uS. 2-<7pp:7x— ;i.:j-4^->y 
2 -;7x^;i/;*-^v'X^;i.S, 2- (4' -^^;u 
:7xx;u^:\^v) x^;uS. 2- (4' -x^;b:7x— 

X^^b^, 2- (4* h^V^37x— ;i.:^:^v) X 

f-Jl^A. 2- (4' -^pp:7x~;u:j-^v) x^;u3|, 2 

- (4' -:^Pt:7x— x^;i.». 2- (T - 
:^:7^;U:*-^-» x^;i.3|, 2- (2' --hy'^)V:t^'» 
x^;uS. 3-:7xx;i.:t^v^Ptf;uS. 3- (2* -i- 
379^;u:i-:^v) 3:^Pe;u3S. 4 - :7 xx;u:^-::\^ 

4- (2' -x5^;u:7x-;u;t"*v) 5- (4' 

-tert-:^^;u37x— ;u:*-*v) ^>^;uS. 6- (2' - 



oxy) propyl grovp , 3 - (2 - ethyl butOQ^) prop)d groi^ , 3 - (rK)Ct>d 
oxy) prop}d group , 3 - (2 - eth^hexyi oxy) prop)^ groip , 3 - (n - 
decyi oxy) prop>d group , 3 - (n - dodec>i oxy) prop)d group , 3 - (n- 
tetradec}^ oxy) prop>4 group , 3 - cyclohe>Qdoxy prop>i group ,4 - 
rnethoxj^utjd groip , 4 - ethoxy bii>d groip , 4 - n -propoxy but>4 
groip , 4 - isofffopoxy butyl group , 4 - n - butojg^bittjd groip , 4 - n- 
hexyi oxy butji group , 4 - n-octyi oxy butyl group , 4 - n - decyi oxy 
but>i group , 4 - n - dodec>d oxy butyl group , 5 - methoxy pen^ 
groxp ^ - ethoxy pent>d group , 5 - n - propoxy pentjd group , 6 - 
ethoxyhex^ groiq>,6-isopropo?tyhe;Qdgroi5>,6-n-butoxy 
hexyl grovp , 6 - n-hexjd o?y hexyl grovqj , 6 - n - decyi oxy hexyl 
group , 4 -metho^q^cyclohexjd groip , 7 - ethoxy heptyd group , 7 - 
isqjTopo^hqjtj^ goup ,8 - ire^hoxy oct>i goup , 10 -methoxy 
decyi grovp, lO-n-butojq^decjdgroip, 12-ethoxidedec>d groip, 
12 - isopropoxide decyi groip and tetrahydrofudurjd gr^ 



[0028] 2 - (Z - methoxy etho^) ethyl groip , 2 - (2' - etho?^etho?q/) 
ethyl groip , 2 - (2* - n - butoxy ethoxy) eth>d groip , 3 - (2* - etho^q^ 
ethoxy) prop>4 groip , 2 - all^l oxyetl^ groip , 2 - (4* - pentenji 
oxy) eth>i groi^ , 3 - all>d oxyprcpyl group , 3 - (2' - hexenyl oxy) 
fffopyl groi^ , 3 - (2' - heptenyl oxy) prop^ groi^ , 3 - (T - 
cycldiexaijd oxy) prop>d groip ,4 - all>d o?cy butyl groip , 
baizyio^ymethj^ groiq) , 2 - benz>do:Q^ ethyl groip , 2 - pheneth^d 
oxyethyl grovp , 2 - (4* -methjdbCTzjd oxy) ed^ groip , 2 - (2* - 
meth>dbenzyl oxy) ethyl groq> , 2 - (4* - fluoro ben2^oxy) etl^ 
group , 2 - (4*-chloro hef^oxy) ed^ ffoup , 3 - boizjdo^Qr propyl 
groip,3-(4*-metho?Q^benz>4o?y)prq5>d groip,4-benz)doxy 
b^yigroip,2-(baiz54oxyrnetho?qr)etltylgroip and2-(4'- 
nEdijdbeaizji oxym^x^ eth^ groip , 



[0029] Fbenyl o^q^meth^ group , 4 -meth>dphenyl o?q^meth>i grou 
p , 3 -meth^dphei^ oxy meth>4 groip , 2 - metl^phei^ oxy mediyl 
groip , 4 - wkhoxyph^riyi oxy method grovp , 4 - fluorqAmyi oxy 
meth>4 groqp,4-chlorophen5i oxymethyl grovp , 2-chloro phmji 
o^ metl^d groip , 2 - phenjd oxyethyl group , 2 - (4* - msth^phoiyl 
oxy) eihyl goup ^ - (4 - etlryi phen^ oxy) etl^ groip , 2 - (4 - 
m0tix)?^hei:^ oxy) eth}d groip , 2 - (4'-chloro phenyl oxy) ethyl 
groip , 2 - (4' - bromophen^ oxy) eth^d groip , 2 - (1' - najdithyioxy) 
eth>d group , 2 - (2* - n^hti^oxy) etl^ group , 3 - phaiyl 
oxyprop>1 groip , 3 - (2* - naphtJ^oxy) prqjyl groip , 4 - phen[>d 
o?^ butyl groif» , 4 - (2* - eth>d phen}d oxy) but)d group ,5 - (4 - 1- 
bii)d phaiyl oxy) pentyl groip , 6 - (2*-chloro pheii>d oxy) hexyl 
groip , 8 - phei^ oxy oct)d groip , 10 - phen>4 oxy decyi grovp , 10 
(3'-chloro phen^ oxy) dscyl group , 2 - (Z - pherqd o?^etlx»Q^) 
etJ^d groiq) , 3 - (2' - pher^ oxyeAioxy) prop>4 groip , 4 - (2* - 
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^DP:7x— >l/:j-*v) -rv^US. 2- (2' -:7x— 
*vxh + v) x^;u3l. 3- (2' -:7x -ju>r:^^vx h 
4^v) ::/pe^uS. 4- (2' -:7x-;u:r+'>x h+v') 

. 2-n-::^^;u^:tx^;uS, 2 - n + v;u^:4-xT 
/l^Ss 2-n-;i-<7^;U^:*-X^;uS. 2-n-xv;U^:i- 
x^;i.S. 3->i^;u^:t3^De>uS. 3 -x^ju^:;!-::^ d 
e^i/S. 3-n -3f^iu^:i-:^p tf;HI. 4-x^;^^:^:^ 

^v^m. 6-x^;u^:i-^:^v/;U^. 6 - n 

8-/^;u^;r;t-^^;uS. 2- C2' h 
:tvx^;u^;t-) x^iuH. 4- (3' -X hi\^v:^pe;i^ 
2- (2' -x^;i.^;rx^;|y^:t-) x^ 
2 -T«;;u^:i-x^;uS, 2 -^>v;u^:tx^;uS 
. 3- (4' ^/u^>v;u^:l-) ::^pe;uS. 4-^> 
2- (2' -'<>i?;u:i-iti/X5^;i/^:4- 
) x^;HS. 3- (3' -Oi>}V'F:t'^n\f)V=f':t) ':fn 
tf;u^. 2-^x-;u^:i-x^;u*, 2- (4* h^v 
r?xx;uTF:l-) x^;uS. 2- (2* - "7 xx;i/;J-:^^->x^ 
;u^:i-) x^^uai. 3- (2' -:7xx;u^:i-x^;i.^:*-) 

[003 1] T^^ui^-py^^uS. 3-y)i^-tayn\^){.&^ 

ppt^iUS, 1. 1 - Kp-/^— px^;u^ 
. 1, 1 -vt KP-/^-:7;u:i-p-n-^pe;u*. 1, 
1, 3- h'j t Kp-/^— :7;u7fp-n->^pe;i^*. i, 

1 - v^t Kp-y^— ^'^u^i-p- n --•::f^;u^. 1. i-vt 
Kp-/<— ^;u:1-p- n -^>^;u*. 1, 1-i>tKP- 

:7;u:4-p- n -^^v;uS. 6 -:7;u:f p^^->;uS. 
4-37;^;^pi^^p^*v;^S. 1. i-vtKP-/<— 
;u:J-p-n 1, 1 - Kp-/^— :7;i/:i-p 
-n-7^v;bS, 1, 1 ~v?t Kp-/^— 37;u:i-p- n - K 

•xv^bS. 1. 1 - vt Kp-/^— ■^/I'^l-P- n h^f^ 
v^l/S, 1. 1 -v?t Kp-/^— :7;i/:i-p-n --^^-y-T^v 
Ji/S. :7;u:;i-p-n -^:*^v;i/S. v^?pp>^;uS. 

2- ':7PPx^;uft. 3-->pp-:^pe;uS. 4-^ppv 
^p^:^rv;uS. 7-^pp^:^^;m. 8-^pp*-^^ 
;Ht. 2. 2, 2- h'J'!7PPx^;uS. 2-tKP^vx 

2-t KP^v3^PeJU^. 3- t KP4^v/3^Pe 

iHS. 3-t Kp^v:^^;u«. 4-t: Kp*v:^^;HI. 
6-t Kp^v'^^^v^uS. 5- 1 Kp4^>-^-^5^;uS> 8 
-t KP^v7t-^^;u^. 1 o- 1: Kp^vt'v';!/*, 12 
-t Kp:tv'Kf=v;uS. 2-t KP:^i>V^P'N:^^v;uS 

[00 3 2] m7L\t. ^ h^i^^. Xhr^vS. n-:^P7K 
sec -:^h4rv^. n 4'^:i-^>^ 
n-'^4^^^;i.:l-^vS. 2-x^;u:f h^v/*, 3, 3 



pheii^ ojQ^ethoxy) biit>1 groip , cinnan^d group , cirman^ methyl 
groip and 2 - cinnaniy4 ett^ group , 



[0030] N-biit)i thio methyl groip , rhhex)d tWo methyl groip , 2 -m 
ethylthio eth>d groip , 2 - ethyl thio ethjd groq? , 2 - n-bSyl thio 
eth>4 groip , 2 - i>hex>4 thio ethyi groip , 2 - n-oct>d thio eth^ 
group , 2 - n - decyl thio ethyl group , 3 - methyithio prop>d groiq3 , 3 - 
ethyl thio propyl group 3 - n-but>d thio propjd grotq) , 4 - ethyl thio 
butyl groip, 4 -n- propyl thio but>d groip, 4 -n-but)d thio butyl 
groip , 5 - eth>d thio pai}i groip , 6 - meth^thio he)^ groip , 6 - 
ethyl thio hex>^ groip , 6 - n-butyl thio hex>d groiqj , 8 - methyithio 
oct>d groiqj , 2 - (2' - methoxyethyl thio) ethyl groi^ ,4 - (3* - etho^ 
prop)4 thio) but>d groip , 2 - (2' - eth^ thio etl^ thio) ethyl group , 
2 -allji thio ethyl groq? , 2 - benzyl thio ethjd group , 3 - (4' - 
meth>dbaizyl thio) propjl grovp , 4 - benz>1 thio but)4 groip , 2 - 
(2* - benzyloxy etl^ thio) ethyl groq) , 3 - (3' - benzjd thio prop>d 
thio)prop>d group,2-iAenjdthioe%igroup,2-(4*- 
methoxyphenyl thio) elh^d groip ^ - (2' - pheiiyl oxyeth>d thio) 
ethyi group and3-(2'-ph^ylthioethjd thio)prop>d groiq), 



[0031] Fluoromethjd group , 3 - fliKropropjd basis, 6 - fluoro hex>d 
group , 8 - fluoro oct>4 groip , trifliKjromethyl groip , l,l-<li hydro 
-pafluoroethydgroip, l,l-<li hydro -perfluoro-n-prop>4 
groip, 1,1,3 - tri hydro -perfluoro-n-propyigroip, l,l-<fi 
hydro -perfliKJTO- n-butyl group, 1,1-di h^dro-perflucffo-n- 
pent)4 groip , 1,1-di hydro-perfluoro-n-he?^ groiq>,6-ifluOTO 
he?^ groiqj , 4 - fliK>ro cyclohex^ groip , 1,1-di hyA-o - perfluoro 
- n-oct>d groip , 1,1-di hydro-perfluoro-n-decjd group, 1,1- 
di hydro - perfluoro - n - dodec>4 group, 1,1-di hydro - 
pCTfluoro-n-tetradecyd groiq>, 1,1-di hydro -perfluoro -n- 
hexadec>4 groip , perfluoro - rhhex>d gron> , alkyl groxp of 
didJoro methyl groip , 2-chloroethyi groip 3-chloro prq)>d groiq) , 
4-chloro cyclohe>Q4 groip , 7-chloro hq>tyl groiq) , 8-chloro octjd 
groxp , 2,2^ - trichloroedT>i groiqj , 2 - hydro^^^ethyl groip,2- 
hydroxypropji groip , 3 - ltydro3Qp-op)d groi^ , 3 - hydro^^tai^ 
groiq> , 4 - hjdroxybutyl groip ,6 - hydroxy hex>i groip , 5 - 
hydroxy hept)d groip , 8 - hydroxy octyi groip, 10 -Iqwdroxy decyl 
groip , 12 - hydroxide decyi group , 2 - hydroxy cyclohexji groiq^ 
or oth^ strai^ chain and branched or cyclic. 



[0032] For example methojQr group, ethoxygroiq[),n-propoxygrou 
p, i9opropoxygroip,n-butoxygro\q>, isobutoxygroip, s - 
buto?Qrgroip,n-pentyloxy group, neopentyi oxy groiq> , 
isopent>4 o?q^ group , cyclopentyl oxy group , n-hexyl oxy gron) , 2 - 
etl^ butoxy groip , 33-di methyl butojQ^ group , cycldiex>doxy 
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[0 0 3 3] :7ju:i-Dy h + v*. h»;:7;u:*-ny K^vS 

xh + v». 1. 1 -vt KP/^-:7;u:t-p-n - >^P7^"^ 
1. 1. 3- h'j t KP/^-:7;u:tP-n-::fP7K+ 
1. 1 - vt KP/^->';u:i-p-n h+v-S. i 
. 1 -vt Kp/^— :7;u:tP-~n -^>^;i/:i-+v3fe, i, 
1 -vt Kp/^— :7;u:tP- n -^:tv;u:*-+vX. 4-^ 
PP v^P^+v;u:^^v«. 1. 1 - vt Kp/^— :7^U:*- 
P-n -;l-^^;u:i-^v^, 1, 1 - vt Kp/^— :7ii.:tP 
-n-xvJU::r^ v*. 1. 1 - v t K P/<— :7;U:<-P - n 
-Kxv;U^+v^. 1. 1 -vt Kp/^-b7;^:^-p-n- 
^*-y•xv;^:^-4^vS. 

[O O 3 4] X h+v;^ h^vS. 1 h^^vx h + v* 
. 2->h+vxh*vS. 2-xh+vxh+vS. 2- 
n-:^P7H4^i^x h*v». 2--f v::^P7K+vx h*v» 

. 2-n-:f h + VX h^V^. 2-n -^4rv;U;l-^VX 
h^vS, 2-n-:r^5^;U^^vx h+vS. 2- (2' 
— X5";i.^:^v;U:^-^v) xh^vH. 2 - n -'fiyJV:^^ 

vxh+vit. 2-> h + v:^P7K+v», 3-^h+v:^ 
P7H4^v^. 3-xh+v:^P7K*vS. s-'-c y-^UT^^ 

ix:^D7K4^vS. 3- n h^vT^P^K+vS. 3-n- 

^4^v;i.;f4^'>::fP7K^v«. 3-n -;t-^^;i.:r^v::^p 
7K+i>^, 2-;?^ h + v::^h^v^, 3~j^ h^v::^h^v 
4-> h4^v:?h*vS. 4-x h^^v::? h*v*. 4 
v::^'n7tx>v::?h:^v^. 4 - n h^v:^ h*vS 

^ 4-n-^^v;U:t-^v::^h + vS, 4 - n -"7^v;U:r + 

v:^h:*^v«. 4-n- K7^v;u;f:^v:^h^vS. 5-x 
h + v-^>^;U:*-+vS> e-j^ h^iy^^zy)i^:t^iy&. 
6-x h4^v>^:^v;i.;i-^v». 6->r v::^P7K^v^*v 
;i.:*-:^vS. 4-> h + vv^P^^v;u:^-^vS. 7-^ 
h^v'^:^^;u:t4^v«. 8-x h + v:4-^5^;i^:i-4^vS. 
1 O-/^ h*v¥v;u:l-*v», 1 2-x h + v Kt^v^U:*- 
**>ai, 2- C (2' -> h + i/x^;i.) :l-4^v] xh^^v 
3 - [ (2' -xh^vx^ju) :J-4^v] ::fp;tC+vS 



[0035] 2 -K>i;;u:t^vX h^vS. 2- (4-pi 
^;U^>v;U:^-^v) xh^vS. 2- (4-^h^v^> 
v^b^-^v) xh^v^. 3- (4-x^;i./<>vil.:i-:tv 
) 3fP7K^i^S, 4- (3--7;u:;*-P^>-:>;b:*-*v) -^h 
^v*. 4- {4-<7PPK>i;;t.:j-:^v) :^h*v*. 6 
- (3 ->T;U^>v;U^+v) '^^v;U:f^v*> :7 x x 
)Vyt^iy^ h^iy&. 2 - xxji.;J-:^ vx v3l. 2- 

(1* -:^:7^;^:^■+v) xh:tv*. 2- (2* 
;u:t-^v) xh:^rv»> 2- (4* -j^^){^yji=-)V-t^i^ 

) Xh^^vS. 2- (4' h + v:7xXjl.^:^v) Xh 

+ vS. 2- (3' -X h4^v:7xn;u*-^v) xh + vS 
. 2- (4' -'i7PP:7x^;U:i-^v) Xh + v». 3-7 

X— ;u:l-*v::;^P7H4^v3l. 3- (4' -x5^;u:7xx;u*' 



grox5),n-heptjdoxygroip, n-octyi oxy groip , 2 - eth>4he>Qd ojqa 
groiQ) , n - vonyl oxy groip , n - decjd o;^ grovp ^ - dodeqi o}«y 
groxp , n - tetradec^ oxy groiq> , n - hexadecyl oxy group, n- 
octadecyl oxy group , n - ei co^ oxy grovp , n - docosyl oxy groip 
and n - tetraco^ oxy group , 



[0033] HuOTometho^Q^ group, trifluarcmethoxygroip, l,l-<lihydr 
operfluoroethoxygroTjp, perfliKjroetho^grovp and 1,1 -di hydro 
perfluoro - n - propoxy groip , 1,13 - tri hydro perfluoro - n - 
propoxy group , 1,1-di hydro perfluoro- n - buto?^ groip , 1,1-di 
}tydropsrfliK)ro-n-peiiyio?Qrgroup, 1,1-di Itydroperflucffo-n- 
he?Qd oxy group , 4-chloro cyclohe?^o?qr group and 1 ,1-di hydro 
paflxx)ro - n-oct>4 oxy group , 1,1-di hycfro perflijoro - n - decyi 
oxy group, 1,1^11 l^dropedluoro-n-dodecyl oxy groip, 1,1-di 
hy*o polBuaro - n - hexadecjd oxy groi^> , 



[0034]Ethoxymetho?ygroip, 1 -inetho^dhoxygroip,2-metho 
xy ethoxy groip , 2 - ethoxy ethoxy groip , 2 -n-prqx>xy ethojq^ 
group , 2 - i sopropo^Q^ ethoxy groip , 2 - n - butoxy ethoxy group , 2 - 
n-he?^oxyetho^groip,2-n-octyl oxyethoxygroip,2-(2*- 
ethylhejQd oxy) ethoxy group , 2 - n - decyl oxy e(hoxy group , 2 - 
nEtho>Qr propoxy group , 3 - nethoxypropojQf group , 3 - e(hoxy 
propoxy groip , 3 - isopropoxypropo?Q^groip , 3 -n-butoxy 
propoxy groiq) , 3 -n-hex^ oxy propoxy groi^ ,3 -n-oct>d oxy 
propoxy groiq? , 2 - methoxy butoxy groip , 3 - methoxy butoxy 
groip , 4 -methoxy buto^groip , 4 - etho?^ butoxy grotp , 4 - 
isoprqx)xybuto)Q^groi5> , 4 - n - butoxy butoxy groxp , 4 - i>-hexj^ 
oxy butoxy grovp , 4 - n - decjd o5q^ butoxy groip , 4 - n- dodec>4 
oxy buto?Q^ groip ,5 - etho?Q^ pentjd oxy grovp , 6 - methoxy 
hexjdoxy groip , 6 - etho^^te^^o^^rgroip , 6 - isopropoj^r 
hexyloiQr group , 4 - methojq^ cyclohexylo?^^ groip , 7 - methoxy 
heptyl o^ group , 8 - ethojqr octyioxy groip , 1 0 - methoxy dec^ 
oxygroip, 12-ethoxidedec>d oxygroip and2- ((2*- 
methoxyeth>4 ) oxy) ethoxy groif) , 3 - (( Z - ethojQfleth^d ) oxy) 
propoxy group. 



[0035] Alkoxygroip of2-benzyio^ethoxygro\q),2-(4-methyl 
benzyl oxy) dhoxy group , 2 - (4 - methoxy benzylo^) ethoxy 
groi^ , 3 - (4 - etl^ betEyi oxy) propoxy group , 4 - (3 - fluoro 
benzylo?Q^) butoxy group , 4 - (4-chloro benzyloxy) butosqr group , 6 - 
(3 -meth^dbenz^d oxy) hex>^oxy group , pheriyl o>y methoxy groip , 

2 - phen^ oxy ethoxy group , 2 - ( 1* - uapMrfi oxy) ethoxy groi^ , 2 - 
(Z-n^hth^oxy) etho?y group , 2 - (4* - raettiylpbEn^ oxy) ethoxy 
groip , 2 - (4* - methoxyphen^d oxy) ethoxy groip , 2 - (3' - c^xy 
pher^ oxy) eAKsxy group , 2 - (4'-chlQrophatyl oxy) ^hoxy groiqj , 

3 - phen>i oxy propoxy group , 3 - (4' - ethyl pheriyd oxy) propoxy 
groxp , 3 - (4*-chlQro ph^^i oxy) propoxy group 3 - (2* - 
naphih^oxy) propoxy group , 4 - phmyl o?grbuto?Qr group , 6 - 
lioiyi oxy hsQdojq^grotp, 8 -phenyl o;qr octyiojqr group, 10- 
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Coo 3 6] x^;i.^;i-;S. n-zf 

V3f^jl/^:tS. sec n 

3, 3 - v':7P^4^v;u^:r^, n 

-^Zfj-JV"^:*-^. n--t'P^)V=J'-t&. 2-X^;^/^.:1ri> 

[0 0 3 7] :7;u;i-p>5^;u5^:i-^, h :7;b^-p>^>i/^ 
1. 1 - vt Kp/^— 3?;u;J-px^^i/^:i-ai, /I— :? 
;u:f Px5^;u^:j-^. 1, 1 - t Kp/<— :7;i/:i-p - n - 
zfa\f)v^:t-&. 1. 1, 3- h'j t Kp/'?— :7;u:i-p-n 
-':fn\f}v=f-:t^. 1, 1 -vt Kp/^— :7;u:l-p-n-:? 
=f'}\^=f"t&. 1, 1 -vt Kp/^— :7iu:l-p-n-'^>^;i/ 
1. 1 - vt KP/t— 3?;u:*-P- n -^4^v;i/^:i- 
4-':7PPv"j7P/\^v;L.^:^-*. 1, 1-vtKP/^ 
— :7;i.:tP-n -:^':7f^^U^::t-;S. 1. 1 -vt KpA— :7 
Jl/:t"P- n -~T^v;u^;j-^, 1. 1 - t Kp/^— :7;b:4-P 
-n - Kt'^^^U^^S. 1. 1 -i>t KP/^— 37;U:tP-n 

[oo 3 8] X h4^v^^;u^:j-*. i->h*vx^;u^ 
2-p* h^vx^;u^:f 2 -x h^v'X^^b^it- 
2-n-:/P7K+v'X^;i.5^:i-i^. 2-^v:^P/-K+v 
x^yU^^S. 2-n -:?h^vX5^>UT:j-S. 2-n-^ 
*->;u*+vxf^;i.f^:i-*. 2 - n ^^Iz/T* vxt;U 

2- (2' -x^;i.^4^v;u:1-^-» x^;u^;J-S 
. 2--n~T^v;u;f+i/x=F;U9^:tS. 2-;^ h^v::^Pbf 

3-> h^v3^pe;i/^:i-a, 3-xh^v::^P 
3--f v:^P7K+v:^pe;u^:*-*. 3-n- 
3^ v:^p tr^u^:^-^. 3 - n -^4r v;u:*-^v:^p 

3- n-::i-^^;u:f*v:>^PeiU^:*-S. 2~>h 

i>::^^;u^;t"S, 4 -x h*v::f^ju^:i-S, 4~-rv:^p 
7H+->:^^;u^:*-«. 4-n-;?h4^->:?^;i/^:t-ife. 4- 
n--'^+v;i.:4-+v:f^;u^:i-S, 4 - n - v^U:*-^ v::^ 
^;i/^:t-^. 4~n- KT^v;u:i-^i>3?^;b5^:i-S. 5-x 
h^v^>^;U^:t*, 6 h^v^ + v;U5^:l-^. 6- 
X h^v'^+v^u^:!-!!. 6 V ::^P7K+v^+vju^*- 
4-y h + vv^P^+v;u^:4-S. T-yh+S/^:^ 
8-x h^i^:^-<7^;UT:^-S. 10-^h + v 
1 2-x h4^vKxv/;i.5^:4-S, 2 - C (2 
' h*^xx^;u) :i-^v3 x^;u^;t-35. 3 - C (2* 
-x h^^v/x^;!.) :t-^>'] zfu\d}\^=^:t^. 

[GO 3 9] 2-^>v;u:j-+vx^;u^;fll. 2- (4- 
;^^;uK>v;u:i-4^v) x^;i.^:j-^. 2- (4-yh*v 



phei^ioxydecyioxygroi^) or otha-strai^ chain and branched 
or cyclic. 



[0036] For exanplemethyithiogroip, eth>4thiogroip,n -propyl t 
Wo groip , isoprop>d thio group , n-biit>d thio groqp , is6but>4 
thiogroip, s -but>d thio groi:p,n-paTt}d thio grotp, neopaityl 
thio grovp , isopent>d thio groip , cyclopoityd thio groip , n-he?^ 
thio groip , 2 - ethyd butyl thio groip , 3,3-di methyl butyd thio 
group, cyclohoQd thio group, n-teptj4 thio groip, n-octyithio 
group,2-eth>4he7^tMogroip,n-nonyl thio group , n - deqd 
thio groip ,n - dodecyi thio groip , n - tetradecjd thio group , n - 
hexa^cyl fliio groip , n - octadecyl thio g^oup , n - dcosyl thio 
group, n-doco^diiogroiq} and n-tetracosyi thio groip, 

[0037] Fluorometl^ thio groip , trifluorometl^ thio groip , l,l-<ii 
hydro perfluoroetltyl thio groip, perfluoro eth^ thio groip andl, 
1-di hydro perfluOTO - n- prop^ tHo groip , 1,1,3 - tri h^^o 
perfluQro-n-prop)d thio group, 1, 1-di hydro perfliioro-n4>u^ 
tWogroip, 1,1-di hydro pCTfluoro-n-poityl thio groip, 1,1-di 
hydro perflucwo - n4^?Qd thio group , 4-diloro cyclohe^ thio 
groip ard 1,1 nJi hydro perfluoro-n<K:tyl thio groip, 1,1-di 
hydro perfluoro - n - dec>d thio grovp , 1 , 1 -di hydro perflucro - n - 
dodecyi thio groqj , 1,1-di lydroperfliioro-n-hexadecjd thio 
group. 



[0038] EthojQOTEtli^ thio gron) , 1 -nethoxyethyd thiogroi5>,2-m 
ethoxyethyl thio grot?) , 2 - ethoxyethyd thio groiq3 , 2 - n- 
propoxyethyi thio groip , 2 - isopropo>y ethyl thio groip , 2 - n - 
buto^eth^d thio group , 2 -nJiexjd oxyethjd thio grocp , 2 -n- 
octyi oxyetfiyl thio groip , 2 - (2* - ethyihexjd oxy) ethjd thio groip , 
2 - n - decyi o^^flstl^ thio groip , 2 - methoxypropyl thio groip , 3 - 
metho^QTH*opyi thio g*oip , 3 - ethoxy propyl thio grovp , 3 - 
isopropoxy propjd ttto grovp , 3 - n- butoxy propyl thio group , 3 - 
ntexyd o?q^opy4 thio groip ,3 - n-octyl oxypr<^)yl thi o groip , 2 - 
methoxybut)d thio groq) , 3 - metho^^^butji thio groi^) , 4 - 
methoxybutjd thio grovp , 4 - etho^tybutyd thio groip , 4 - 
isopropoxy butyl thio groiq? , 4 - n - butoxy butyl thio ffOKsp , 4 - n- 
hej^ oxy but}i tWogroiqD , 4 -n- decyi oj^butjd thio grovf) , 4 -n- 
dodec>i oxy but>4 thio ffovsp ,5 - etho?^pent>d thio groip , 6 - 
methoxy h^^tWo groip , 6 - ethoxy he?tylthio groiq> , 6 - 
isopropoxy he?Qdthio grovp , 4 - methoxy cyclohexji tiiio group , 7 - 
metho^hq>tyi thio group , 8 - etho^Q^octjd thio group , 10 - 
metho?Q^dec)4 thiogroi:q> , 12 - ethoxide decjd thio group and2 - (( 
2* - methoxyethyl ) oxy) eth>d thio groip , 3 - (( 2' - ethoxyethyl ) 
Gxy) prop^thiogroip. 



[0039] Alk>4 diio groip of 2 - benzyioxy ethyd thio groxp , 2 - (4 - m 
ethyibenzyd oxs/) eth>d thio groip , 2 - (4 - nethoxy benzyioxy) 
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Zfa[f}\.^:t&. 4- (3 -y )[.:t-o^:yi>)V^^ 
v) 4- (4-^ aa^>i>)i.:t^'» 

6- (3 ~;>t^;U^>i;;i.:;j-^v) ^^->jUf^:;f 

2- (1' x^yu^*-^. 2 

- (2' -:^:75^;^:^•*v) X5^ju^;j-^, 2- (4' -M^ 
^;i^7x-;u:t^v) x^;u^:f^. 2- (4* h + v 
:7j:xju:t + v) X^;U^:t^. 2- C3' -Xh4^v7x 
x;u:l-:fv/) x^;u^:^-it, 2- (4' - ^ u uy zl -jvzt 

X5^;i.^:l-S. 3-:7xx;u:t-+v:fpe>U^:*-». 
3- (4* -nL^)\^yji=L)V:f^iy) Zfc^\i)[^'^-t&. 3- 
(4' -^pp:7x::i;u^+v) :^pe;u^:t^. 3- (2 
' -±^^;u:t*^v) 3^oe;u^:tS. 4-:7xx;u:f:^v 

. 3-::^T'x;u^, 1 5';u-4-^>7"x;ixS. 2-^ 

>T-X;US, 4-^>T'X;US, 1 2-::fT-x;U 

2-^+-bx;u3t. 3-'^^t:x;H|, 4-"^*irx;u 
31. 5-^^-trx;u^, 2-^:f^^)V&. l-ex;i.'x4^ 
3-/^-xjl.^, 6-yt-x;H|, 9-T^-trx^U^ 
. 1 0-'!7>-T-tx;U;S, 1 3 h^T^-tx^uS, 15- 
^^■^'r^=-)U&. M -:t-<7^7'^-)l^&. 2 3-7^h^ 
3-bx;uX, 1 -v^P^>-r-x;uife, 1-v<7D^4^i?x 
xh^i>ex;u3t, n h + i>ex;u*, '^VvjU 
ex;u^, 2. 2 - v:7xx;uex;i.S. 2 

- (4' 5';u:7xx;u) ex;uS. 2- (3' 
7xxjU) ex;uS, 2- (4' h*v:7xx;u) tx 

2- (4' -^nnyji—iu) ex;u3|, :7xx;u:i- 
*i>ex;HS)S:^-<Dieffl. ^<fi*fcttSltt<DTJb^x;uS, 



[004 1] ffHiltf. ex;u:i-:^vS. rU;i.*-+i>S. 2 
-Z^T-x;u:j-:te/3fc. 3-:fT-x;u:t":tvS, 
4-'^>'T-x;u:^-:^^->S, 2-^>^—)[.7t^iy^. 4-^ 
Vt^-^Ui^-^^v^, 1 -->«^;U-2-:?i^x;i.;i-:^i>S. 2 
3-^^-t?x;u:^-^i^^, 4-^^ 
-trx;i.;j-r^^vS. 5-^*irx^U:j-4^i^S, 2-^:^'r^)V 
:<-**>S. 1 -ex;i./^4=^v;u:*-4^->«, 3 -y 4^x>i/:t+ 
vS. 6-y t-x;u:i-:^v^, 9 -x^xjU:t-:^i>S, 10 

-'t^^T^-trx^Ui^-^vS. 1 3 -7^ h^T^-t?x;u:;i-:^vS. 
1 5-'v:^-9-T'-irx;i.:^-A^vS, 1 7 ^ ^ T^-bx;i.;f+ 

->S. 2 3---r h^=i-fex;u:i-:^v^. 1-v^a^>T*x 
;i/*4rv«. 1 -v^P^^irx;u:t-4^vS, xh^vtx 
n h^v'ex;u^:^v/S. ^>iy)ue=^)i^ 
v>:^S;u:r^v*. 3?xx;u:r+vex;u:f ^ 
v««: if (DiSta. »tt*fcj*«tt<DT>U^xiU:l-:^:>», 

[0 0 4 2] flU^tf. lfx;u^:fS, TU^U^^*. 2-^ 
y'=i}i.^:t&. 3--7fi^x;u^:j-a. 4 --<>T^x;u^:j-« 
. 5-^:^^-bx;u^:<-«. 9--?^rx;u^:i-3l, 13-T^h 

^•T-trx;i.^:j-4i, 1 5 -'-w4r4^irir-;u^;f^, M --^ 

<7^^^:^}i^^:t^. 2 3-7^ h7 3^x>u^:i-S, 1 ~v 
»«*fcl*««<;)T;u^x;i.^:i-3l, 



ethjd thio group , 3 - (4 - ethyl benzylo^) prq>yl thio groip , 4 - (3 - 
fluDTO benzylo?^) bu^ thio groip , 4 - (4-chloro henzyloxy) butyl 
thio group , 6 - (3 - meth>ibenzyl oxy) hexjdthio groip , phen>4 oxy 
methylthio group ^ - pher^ o^thyl thio grovip , 2 - (T - 
naphth^doxy) eth>d thio groiip , 2 - (2* - n^hthjdojqO ethyl thio 
group , 2 - (4* - rneth>dphenyl oxy) eth^ thio groip , 2 - (4' - 
methoj^henyl oxy) eth>4 thio groip , 2 - (3' - ethoxy phen>d oxy) 
ethyl thio groip , 2 - (4*-chloro phen^ oxy) eth}d thio g^oup , 3 - 
ph^iyl oxypropyl thio groip , 3 - (4* - ethjd phaijd oxy) prqsyl thio 
groi^D , 3 - (4'-chloro phen^ oxy) propjd thio groip 3 - (2' - 
naphihyiojQO F<^>^ thio groip , 4 - phenyl oxy bii>4 thio groiqj , 6 - 
phenyl oxy hexylthio groip , 8 - phenyl oxy octjd thio groip , 10 - 
phen)do?(ydec)4 thio groip or other sb^^cha^ and Ivancfaed 
CH* cyclic. 



[0040] Fca* example vinyl groip, all>4 groip , 2 - butenjd groq) , 3 - 
butenyl group aixi 1 -meth>d -A-pkAssayi groiq),2-pejitenyi 
grotp , 4 - poitenyl grotp and 1 - meth^ - 2 - butenyl groip , 
alkenyl groip of 2 - hexen^d groip , 3 - hexenyl groip , 4 - hexorjd 
groip , 5 - hexen>d groq> , 2 - heptenyl groip , 1 - vii^ hex>d group , 
3-nonen^ groip , 6 - nonenjd groip ,9 - decen^d groi^ , 10- 
undecen>d groip , D-tetradecen^dgroip, 15-hexadecen>dgroijp, 
17 - octadecen>4 groip , 23 - tetracosen^ groip , 1 - cyclopentai^ 
groip , 1 - cyclol^xen>d groiq> , ethoxy vinyl groip,n-buto^Q^ 
vinyl g^oup , benz>d vin^d groxsp , cirman^ groip , 2^-di phei^ 
vii^ groip , 2 - (4' - nethylphenyi) vin^ groip , 2 - (3' - 
methjdpheiqd) vin>d grovp , 2 - (4' - ncthoxyphenyl) vin^ groip , 2 - 
(4'-chloroj*aTyl) vinyl group, phen^d o^viiqd groiq^or other 
strai^ chain and bfancfaed or cyclic. 



[0041] For exanple vinyl oxy groip, all}do^group,2-buteii>do 
xygroip, 3 -butenyl ojy group and 1 ^methyl - 4 -pento:^ oxy 
groip,2-pentenylo?^group,4-paitaiyloxygroi5> and 1 - 
m^hyl- 2 - buten^ oxy grovp , 2 - hexenyl oxy groip , 3 - ha^en^d 
o?Q^ group , 4 - hexmjd oxy groip , 5 - hexaijd oxy grovp , 2 - 
hepten>do5Qrgroip, 1 - vinjd hexylo^ group , 3 - nonenyioxy 
basis, 6 - nanenydo^^d^asisand 9 - decenyloxy basis, alkai^ oxy 
groip of 10-unde<iiTydo?tygroip, 13-tetradecen^ oxygrotp, 15- 
hexadecenyl oxy groip , 17 - octadecen^ o^groiq) , 23 - 
tetracosenyl oxygroi^,] - cjdcopentenjd o?^ groiq) , 1 - 
cycldiexeityl oxygroip, ethoxyvin^ oxy groip,n-butoxy vinyl 
oxygroip, benzjd vinyl oxy groi5>, cinnan^o^Qrgrotp, j*enyi 
oxy vinyd oxy groip or oth^strai^ chain and hraiKhed or cyclic. 



[0042] Alken^ thio group offorexanple vinyl thio g^x>ip, all>dthi 
o groip , 2 - butenjd thio group , 3 - butenyl thio groiq> , 4 - 
penten^ thio group , 5 - hexei^ thio groiq? , 9 - decen^ thio groip , 
13-tetodecen>dtlriogroip,15-hexadecenylthiogroip, 17- 
octadecaT>d thio groip , 23 - tetracoser^ thio group , 1 - 
cyclohexenyi thiogrovq>,n-butoxy vir^ thio group cx* other 
strai^ chain and branched or cyclic, 
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[0 0 4 3] mpLlis ^>v^;US. a-P^ TJUK>v?;uS, 

^'^U^^v^^U^S, 4-n:^juK>i;;i.S. 2-x^;i.K>i; 
4--f v::;:^Pbf;i^^>v;uft. 4-tert-::f^;uK> 

^>v;i/S. 4-v^P^^>';U'Ov;Uit. 4-n-:*-^ 
^;i.K>i;;uS. 4 -tert-:f ^^;i/^>v;i/S, 4-TU 

4-^>v;u^>v;i/S. 4-37xt^^;u/< 
>v;uS. 4-:7x-;uK>viuS. 4- (4' -y^;u:7 
xzi;u) /<>i;;i.S. 4-^ h^v^>v;uS. 2-y h + 

2-x h^i>^>v>;uS. 4-n-::fh^v 
^>v;i/S. 4-n -^::/^;u:i-+v^^>v;u^. 4-n- 

A - n'-^Zf^'riy}V:t^->^>i>)i^^. 3, 4- 
i?;^ h^e^-^Vv^uS. 4-;>i h + v> ^^l-^^ v;u3l. 4 
V:^ h^v>^;U^>v;t.*. 4 - 7 •;;U:l-4^v^>i> 

4-e— ^uii-^v'-Z^^^U'Ov/uS. 4-^>v;u:<- 
4^'>K>i^;uS, 4-:7x4^9=^iU;j-4=^v'^>-:^;u3l. 4-:7 
X— ;u;f+v'^>v;uS. 3 -T^x— ;u;t-*v'^>v;i/S, 

4- t Kp^v^>v;US. 3- t Kp^v^^v^U^, 2 

-t Kp^v^>v;uS. 4-t KP^v-s-y h+v'^ 
>v;uS. 4 ~:7Ji/:^-p^>v;u3l. 2 -:7;u:*-p^>v;u 

4-^PP^>*:>;U», 3-^PP^>i^;i/aS. 2-'!7 
PPK>i^>US. 3, 4- v':7PPKVv^;US, 2-:7;i/:7 

v?^xx;u;>t^;uS, 1 2- 
± 7 T ;^ 5^ ;us ^<DM»* fc l**M»<0 T ^ ;u * , 



[0043] For exanple benzyl groip , - meth>dbenz>4 group , -etli 
yi benzyl groi?) , phenetl^ groi?) , - metliyl phenethyl group , 

- n£th^ phmeth^ groip , , -dS mefl^boEjd groiqj , , - 
di meth>d phmetJtyl groi^ , 4 - meth>d phenethyl group , 4 - 
methylbenzjd groip , 3 - meth^baiQd group , 2 - meth>dbenzyl 
groiq) , 4 - eth>i baizyl group , 2 - ethjd benz>4 group , 4 - isopropyl 
benzyl groip , 4 - t-but>4 benzjd groip , 2 - t-butyi benz>4 group , 4 - 
tat -pentjd benzyl group, 4 -cyclohe?^baiz>d groip , 4 - n-octyl 
bemyl groip , 4 - tert - octyl berrzjd groiq3 , 4 - allyl benz>d grovp , 4 - 
benz)4 benzyl groip , 4 - pheneth>d benz>i groip , 4 - phaiyl 
benz>d groip , 4 - (4' - meth^dphenyi) benz>d group , 4 - iretho^y 
brazyl groip , 2 - methoxy baizji groip , 2 - ethoxy benzyl groi^, 
4-n-butoxybenz>4 grovq),4-n-heptyl oxyba^groi5>,4-n- 
dec>^ oxy bmzyl group ,4 - n - tetradec}4 oxy benzyl group , 4 - n - 
heptadecyl oxy benz>i groip , 3,4-di methoxy baiz>d groip , 4 - 
methoxymethjd baizji group , 4 - isobutoxy meth^benz>d group , 4 - 
alljd oxy benz>l groip , 4 - vinyl oxy iTEth)dbenz>4 group , 4 - 
benzyloxyber^ groip , 4 - phenethyl oxy benz>d group, 4- 
pha^ oxy benz)4 groiq? 3 ' phenyl oxy benzyl group , 4 - hydroxy 
benzyl group , 3 - l^dro^^besizyl groip , 2 - hydroxy benzyl groip 
arri4-liydroxy-3-metha)Qrbaizyl group yA-Hvarohexnyi 
groip , 2 - fluQrobenz>d groip , 4-chloro benzyl groiq) ^-diAoro 
benzjd groip , 2-chlQro benz>d groi:p , 3,4-di chloro benzyl grovp , 
2 - fijrfurjd groip , diphaT)drneth}4 groip , 1 - Yiaphthyi methyl 
groip a]]d2-naphtl^niediylgroipor othersubkitut^ 
unsii)stitutedardkyl groip. 



[GO 4 4] m^it. ^>v;u:i-*vft, :7x*^;u:l-4^v 
at. iS-^^;^:7x;^^;^:l-:tv'«. 4-^ ^;i/:7x*^^;i/ 

:*-^vS. 4~pi^^U^>v;U:*-:\^vS. 3-:^=F)V^>i} 
JU:^^'>&. 2-;^^;U^>v;U:*-^i^ai. 4-x^;U/<> 
z>)V:t^iy&. 4--r v:^Pe;u^>v^>U:f^v'S. 4 -te 
rt-y'^}\^^>iy)[.:t^iyS. 4 - P v^U^Vv^b 
4-n ~:*-^^;U'<>v;u:i-*vS. 4-T'J;u 
K>i?;L:^-:tvS, 4-K>i;;u/<>^:^;U:t+i^S. 4 - :7 
xn>u^>v;u:t-*V'S. 4- (4' -^^;U':7xx;i/) K 

+ v^>i^;U:l-:^vS. 2-x h^i>^>i^;U:1-*vS. 4 
-n h + v^>v;u:4- + v^. 4-n -^3^^;u:l-4^v 
^> v;i/^+i>S. 4 - n --T v;U:1-^v^>v^^U:*-4^vS 
, 4-n~-r h5-r*>;u:l-4=^v'<>v;U:<-+vS. 4-n- 
^>^ai-r*>;u:^-4rv^>i^;u:i'+v». 3. 4-v;>« h^rv' 

4--f v:^ h + vpt^;uK>i;;u:f + 4~TU;i/:t4^ 

i/S. 4"-^>v;i/:i-*i>^>v>;U^*vS. 4-:7xt>^ 
;U:l-+'>^>v;u:*-:^vS. 4-:7xx;i.:t'4^i/K>i;;U;J- 
+ v^. 3 -:7xx;u:t-:tv'<>v;U:1-4^vS. 4-tKP 
4^vK>i;;u:f 4 -:^;u:i-P^>v;i.:*-^vS. 4 
-^PPK>i;;u:^:^vS. 3-^PP^>i^;U:*-4^vS, 
3, 4-e;^ pp-<>v;i/:l-^v^. 1 -:^7^jr/>^>l/:j- 



[0044] For example baizyloxy groip , phenetl^ o?Q^groi?) , - m 
etl^ phenethjd oj^groip , 4 - metl^ phenethyl oxy grox?) , 4 - 
meth^benzyl oxy grovp , 3 - methjdbenzyl o^Q^groip , 2 - 
methyibenzyi oxy groip , 4 - eth^ bexxzyloxy group , 4 - isopr(^>4 
baizj4oxygroup,4-t-but)d bCTEj*oxygroiq>,4-cyclohe3Q4 
benzylo^groip , 4 - n-oct>4 benzjdoxy groxp , 4 - all>4 berz>doxy 
grox^) , 4 - benzjd baizyloxy groip ,4 - phaiyl benzylo?^ groip , 4 - 
(4 - meth^phen^) berajdoxy groip , 4 -metho?Q^benzyloxy groip , 

2 - methoxy benzjdoxy group , 2 - etho^q^ benqdojqr group , 4 - n - 
butoxybeiizyloxy group , 4 - n-heptyl oxy boizyloxy group ,4 - n- 
decjd oxybaizyloxygroip,4-n-tetradecyloxybenzylo>Q^group, 
4 - n - heptadecyl oxy berayloxy groip 3»4-di HEtho?^ 

groip , 4 - methoxymetl^ benzyioxy groiqj , 4 - isobutoxy 
methylbenzjd oxy groip , 4 - allyl oxy benz^o^Qr group , 4 - \inyl 
o?Q^ methylbenzji oxy groip , 4 - benzyloxy boE^io?^ groip , 4 - 
phenethyl oxy benz>4oxy groip , 4 - phenyl oxy benzyloxy grotp , 

3 - phenyl oxy benzylo^^ group , 4 - hydroxy benzyloxy gron> ,4 - 
fluoro besiz)4oxy groi^) , 4-chloro benzyloxy group , 3-chlQro 
benzylo^Q^ groif> , 3,4-<li chloro benzylojQr group , 1 - naphthyl 
methyl oxy groip and 2 - naphthjd methyl oxy groipca* other 
substituted or unsubstituted aralkylo?^^ group , 



ISTA's Paterra(tm), Vision 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable fa- any (tetrinrat frcmits use. WWW: http://www.intlscience.cam Tel:800-430-5727) 



P.21 



JP 98330295A Machine Translation 



[0 0 4 5] m^it. ^>iy}\^^:t&. yji:t-^}\^'^yt&. 

i5 - ^ t;u:7 X t-^;u*-+i>«. 4 - =^jt^y x ^^^^^^u^^j- 
4-y ^;uK>e;;uT^S. 3-^5^;u/<>i;;i.^:t^ 
. 4-":i:^;uK>v;u^:^-S. 4 V e;i./<> v;u^ 
4-tert-:f^;uK>i;;u^;f3£. 4-v^P^*v 
;i/^>v;u^;*-S. 4 - n -:f ^^;u^>v;u^:*-S. 4- 

T';;U^>v;u^:1-^. 4-K>^;;u/<>i;;i.5^pJ-S, 4- 
:7x -;u/<>v;U^:^S. 4- (4' ^JUT^x -;u) ^ 
>vil/^:*-a. 4-/ h^i^K>v;U^:i-S. 2-p«h+v 
-OS;;!/^:*-*. 2-x h*v-<>v;U^:*-|S, 4-n-:/ 

4- n -5^v;U:^:^vK>v;U5=-:i-S> 4-0-7^^ 

^t'v;u:^-4^v^>v;u^^;S. 4- n - '^::^^5^>';u:t+ 
•>^>v;b^:j-«. 3. 4- v> h:^vK>i;>u^:^-^, 4 
h + v>^JU/<>i;;u5^:*-^, 4-T';;u:j-+v^^>v 
;U^?f-*. 4 -K>i;;u;j- + i//<>-:;;U^:t«, 4-:7x^. 
5^>U:4-^v^>i>;U^:l"S. 4 - x v;U^ 
3-:7x::L;u:t*v'<>v;u^:i-S. 4-t:KP+v 

^>v;u^:i-S. 4~:7;^:i-oK>i;vu5':i-^. 4-^pp 



[0045] For exanple benzyl thio group , phenethyi thio group , - 
method phenethyi oxy groip , 4 - methyl phenethyi thio grovp , 4 - 
methyi boizyl thio group , 3 - methyl benzjd thio grovp , 4 - etti^ 
boTzyl thio groip , 4 - isoprop>4 benzjd thio groip , 4 - t-butji 
boTZjd thio group , 4 - cyclohexyl berEyl thio group ,4 -noctyl 
benz>i thio group , 4 - all>d benz>d thio groq5 , 4 - benzjd baizjd 
thio groip , 4 - phenyl b^izyl thi o groip , 4 - (4* - meth^phenjd) 
benzyl tHogroup,4-rnethoxyb«T2yi thiogroi4>,2-nTethoxy 
\xmy\ thi o groip , 2 - ethoxy benzyl thio groip , 4 - n - butoxy 
benzyl thio groi^ , 4 - n - hqptyl oxy benz>d thio groip ,4 - n - dec>1 
oxy benz>d thio group , 4 - n - tetradec>1 oxy bm^ tfdo groip , 4 - 
n - heptadec>d oxy benzyl thio group , 3,4-di methoxy benzjd thio 
group , 4 - methoxymethyl ben^ thio groip , 4 - allyl oxy benzjd 
thio group , 4 - benzylo^ty benzyl thio groip , 4 - phaieth^ o^ 
benz>d thio groip , 4 - phaiyi oxy benzjd thio groi^ , 3 - phen^d 
oxy benzyd Aio groi^ ,4 - hydroxy benzyl thio groip , 4 - fluoro 
benzyl thio gron),4-chIorobaizyl thio groiq), 1 -naphth^ 
meth^thio groip and2-n^±th)4meth^thiogroif>oroth^ 
substituted or unsubsdtuted aralkyl thio group , 



[004 6]«li<f. yjL-}\.&^ i-i-:75^;uS. 2-:h 

y)u:i-iy=^}\^^. 4-:^^yi;^u». 4-euv;uS. a-e 
Uv^uS. 2-e';v;u^. 3-:7g;us. 2-y*j)i.M^ 

-5^71/'; 2-^>\/:<-:^^+^V^»;;uS. 2-K>vr^ 
T!/u;bS. 2-K>^/-f 5if:/«j;u^t. 4->^;b>ri- 
^i^^. 3->^;u>'x— ;uS. 2-pt^;u:7x— 4- 
. x^;u:7xii;uS, 3 -x^;u:7x:=:;uS. 2-x^;uz7x 
~;uas> 4 - n -:/o e;u:7x~;uS, 4-^ V >^pe;i/37 
X— 2--!' v:^peiu::7x-;u«. A-n-y^f-ji^y 
xx;uai, 4--f v::^^;i/:7ix;i.S, 4-sec -y=J'}\.y 
xx;uS, 2 -sec - xx;uS, 4 -tert- ::f ^'^U 

:7xx;i.^, 3 -tert-;?^;i.:7xx;uS, 2-tert-::?^ 
^l':7xx;i.;S, 4 - n -^>^;U:7x^;US. 4--<V^> 
^;i^:7xx;U^, 4-tert-^>^;U":7x^;i/S, 4-n- 

^+*>;U3?xx;u3S, 4"-n-^::f^iU:7xx;ix». 4-n 
-:J-'^7^;i.:7xx;u^, 4- (2' -X^'^U/s^tx^U) yn: 
x;uS, 4 -tert-:*-^^;u;7x-;uS. 4-n-"yx;u7 
xx;us. 4-n -7^->;u:7x— ;uS. 4 - n — K-x viu:? 

X— 4-n -7=- h^-r*>;u:7xx;u^, 4_^„_/>^:^p 
^'f-»Uyji=^)V&. 4-n--:i-^$^7^v>b:7xx;uS. 4 

- pK>^;u:7xx;u*, 4-"i>^ p^^v;u:7x^;u 

4- (4' -tert-3^^;bv^ p^^v;i/) ^^x— 
, 4- (4' ->^iUv^P^ + i/;i.) :7xx;uS. 3-v 

p /v+ v;u:^ X -iUS. 2 - p ^^iy)uy x x;i.s. 
4-x^;u- 1 -±:7^;bS. e-n-y^fju- z-i-yf- 

[0047] 2. 3- v^^;i.:7xx;uS, 2. 4-vy^ 
;u:7x-;uS. 2. 5 - v^?^ ^;i/7x^;US. 3. 4-v;< 
^;i/:7xx;uit. 3, 5-i?y^;upx^;u3t> 2. 6-v 



[0046] For exanple pher^ group , 1 - naphtl^ groip , 2 - naphth^d 
group , 2 - anthracenyl groip , 9 - anthraoenjd groip , fluorenyd 
groip , 4 - quinolyl grovp , 4 - pyrid}d group , 3 - pyridyl group , 2 - 
pyridyl groip , 3 - ftryi groip , 2 - foryd groip , 3 - thienyl groip , 2 - 
thien>4 group , 2 - oxazol>d group , 2 - tWazolyi group , 2 - boizo 
oxazolyl groip , 2 - benzo thiazoljd grovp , 2 - boxsoinidazolyl 
grovp , 4 - meth^ phenjd grovp , 3 - methyl ptenyi grovp , 2 - 
methyl phenjd grovp , 4 - ethyd phenyl grovp , 3 - ethyl phen^d 
grovp , 2 - ethyl phenyl grovp , 4 - n - propyl phenyl group , 4 - 
i so|:H-op)d phen>d groip , 2 - i scprq^jd phenjd grovp , 4 - r^butyl 
ptenyl group , 4 - isobutyl phmyl grovp , 4 - s - butyl phai^ 
grovp, 2-s - bvit}d phdri>d grovp , 4 - t-but}^ phoiyl grovp 3 - 1- 
butyl phen^ group , 2 - t-but)d phen}d groip , 4 - n - peUyl pbsnyi 
group , 4 - i sopentyl pha^d group , 4 - tert - pentyd phenyl grovp , 4 - 
n-hexyl pteqd grovp , 4 - n - hq>t^ jAKi^d grovp , 4 - nic5^ 
phaiyl grovp , 4 - (2* - eth>dhejc^) jAenyl group , 4 - tert - octjd 
phei^ grovp,4-n-nQn>dpher^ grovp,4-n-decyd ^lenyl 
grovp , 4 - n - dodecyl phen>d grovp , 4 - n - tetradecyd phei^ grovp , 
4-n - hexadecyl phaiyl grovp , 4 - n - octadecyi pha^d grovp , 4 - 
cyclcpentyl fdiei^ groip , 4 - cyclohexjd phoijd grovp , 4 - (4' - 1- 
butjd cyclohexyl) phenjd grovp , 4 - (4 - methjd cyclohe?^) phoryl 
grovp ,3 - cycldiex>d phenyl grovp , 2 - cyclohe>q4 phenyl groip 
and4-ethyd - 1 -n^dith^d grovp , 6 - n-biityl -2-naphth>d 
group. 



[0047] 2,3-di methyl phenyl grovp , 2,4-di methyl phenyl group , 2,5 
-di methyl phen>d group , 3,4~di methyl phenyl grovp , 3,5-<li methyl 
phei^ grovp , 2,6-di meth>d phei^ grovp , 2,3,5 - trimrthjd phei^ 
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2, 3. e- h*) 7^^)i^y 2, 4, 6-h 

';;^^;u:7x^;u3l, 2, 6 -i/x^/u:7x— 2, 6 
~v-< v:^p t^ut^x— 2. 6~v-< v::^^;u:7xn 

2. 4- v-tert-:/^;u:7x 2. 5-v- 
tert-::f^;i/:7x— 3, 5 - v-tert-3^^^u:7xzi 
^i'*, 2. 4-v:r-:*-^>^;u:7x— 2, 5-v-te 
rt-^>^;u:7xii;uft, 4. 6-v-tert-':f^;i/-2- 
j^'f-jiy 5-tert-::fT;u- 2 f^;u:7x 

S> 4-tert-:^^;u~ 2. 6 - v ;^ ^;u:7 x 2. 
3, 5. 6 --T h^P*^;i/3?x -;US. 5 >^—Jl^&^ 

1. 2. 3, 4-x h^t: Kp-5-^:7^;uS. i, 2. 
3. 4~-T- h5 1 Kd-6-:^:7^;uS. 

[0048] 4-> h^v:7x:=:;i/^, 3-P« h + v7x — 
^U^. 2-> h^v:7xzi;uS, 4 -a: h^^x^^x— 
2-x h:t'>:7x— 3-n -:^P7K+i^:7x-;u3|. 
4->f v:^p**v:7x-;us. 2 — r v:^p?K*v:7xx 
4- n h^^i/^^xx^us. 4->f v:? h + >:7x 
x;u^, 2 --r v:^ h4^v:7xx;u^|, 2-sec~:^h*v 
:7xx;us^ 4-n-^>^;u:l-^*>:7xx>bS, 4--rv 
^>^;w:i-^v:7xx;us, 2->f v^>^;^*-+v:7xx 

;U». 2-**-^>5^;i/7J-4^v3'xX;i.», 4_n-/>.:^V 

;u:*-^v:7xx;u3l. 2- (2' -x^;u3^^;u) ;^:^i>:7 

xx;u^, 4-n-^<7^;U:t^i^:7xXjl.S, A-n-'r 
v;U:l-+v:7xx;u^, 4 - n - K-re^;U:r^v/37xxjUS 
, 4-0-5^ h^7^i/^U:l-^v37xx;uife, 4-n-'^+-9- 

■Tv;u^"+v:7xxjus. 4- n -:j-'i7*-T-»u^+*>:7x 

x;uS. 4 -->^ P^^^i/JUlt^i^^^xXjUS, 2--i><7P 
^ + v;u:l-4^v:7xx;i.^, 2 h^i^- 1 -±y^)i^& 
, 4-> h^v- 1 4-n-:^h^v-i- 
5-x h^v- 1 -:^:7^;ua. 6-xh*i> 
-2--^-:7^;m. 6-n-:^h+v'-2— 6 

-'^:^v;U:4-^i>-2-:^37^;US. 7--?<h + v/-2 

[0049] 2, 3-vy h + vZ7xx;u^, 2, 4-v^ 
h + v:7xx;uS, 2. 5-v> h + v^^xXJUS, 2, 6 
h4='V/:7xx;Ht, 3. 4-v> h*v:7xx;t.S, 
3, 5-v?> h^v7^xx;u^, 3. 5-vXh^v:7xx 

3, 5-v-n-::^ h^v:7ixyuS, 2-P«h4^v 
-4-> ^;u:7xx;uii, 2--?t h^v-5->^;U:7xx 
^l/*. 2--;t^;U-4-> h*v:7xx;uft, 3_^5i;i,_ 

4- ^ h + v:7xx;i.^, 3 5 hd^^>:7xX 

3-x^;u-- h^i>:7xx;u^, 2->h + v 

-4-X h^v3^xX;uS, 2 h4^i>- 6 -X h:^v:7 

xx;uS, 3. 4, 5- h h:tv:7xx;i,S, 

[0050] 4-:7JU:i-P3?xx;us, 3 -:7;i/:1-p:7xx 
ii/*. 2-:7;i/:l-p:7xx;u3i, a uay jl=.)u^, 3 
--^7 pp:7xx;ug|, 2-^uay :iL—)U^^ A-zfu^y 
xxjm, 2-::?p^:7xx;uS, 4 -':7 p p- i -:^:7T 
^US. 4— ^PP- 2-:^-7^;i/S. 6-:?P^-2-:^3? 

2. 3- v:7;u:rp:7xx;us, 2. 4-v7;i/:l- 
P7xx;u», 2, 5-v:7;u:tP'7xx;uS. 2. 6-v 
:7;u:t-p:7xx;L.^, 3, 4 - v:7;U:l-P 7 x x;i/S, 3, 

5- v:7>u;i-p:7xx;us, 2. 3 - pp:7xx;bS> 



groip , 3,4,5 - trimethyl phaiy! groip , 2,4-di ethjd jtei^d groip , 2, 
3,6 - trimetl^ pher^ groiip ,2,4,6 - trimethyi phCTi>d groq) , 2,6-di 
ethjd phen>d groip , 2,6-di isqjropyl phaiyi groip , 2,6<ti isobut)4 
pher^ group and2,4KB-t-4Dutj4ph0i)4groip,2,5-tf -t-bi^ 
pher^ groip , 3,5-di- t-but>d pho^ groiq) , 2,4-di neopQit}^ 
pher^ groq? and 2,5-di - tert - paTt>d ptenyl groip , 4,6-di - 1- 
butyl - 2 - methyi phen>i groiq) , 5 - t-butyi -2 - mediyi pteiji 
group , 4 - t-but)i - 2,6Kli method phen>d group , 2,3,5,6 - 
tetraiTKth^ phenyl groip , 5 - indanyl groip and - 
tetrahydro - 5 - naphthjd group , l^,4-tetrahydro-6- 
naphthyl ffoisp , 



[ 0048] 4 - metk)xyphCTi>i groiq? , 3 - methoxyphmyi groif) , 2 - met 
hoxyphenyl groif) , 4 - eiho^^phenyl groip , 2 - ethoxy phenjd 
groip , 3 - n - propoxy phaijd groip , 4 - iscp'c^xK^jrfia^ groip , 
2 - iscpropoxyi*enyl groif) , 4-n-buto?Q^phaijd groip , 4- 
isobutoxyphCTi^groiq3,2-isobutoxyphra>dgroiq?,2-s - 
butoxy phoTji groxjp , 4 - n - pent)do>typher^ groiq) , 4 - isopentjd 
OJQ^frfienjd groif) , 2 - isopaiyi o^^phen^d group , 2 - neopoityl 
oxy phenyl groi^) , 4 - n-hB>Q4 oxy phei^ groip , 2 - (2' - ethyl 
but}i) oxy phenyl gron>,4-n-octjd o^Q^phoiyl groi55,4-n-decj4 
oxy phenyi groi^) , 4 - n - dodecyloxyphenyl groip , 4 - n - 
tetradec>d oxy phenyl grovp , 4 -n-hexadecjd oxyphenyl ^o\xp , 4 - 
n-cx:tadecyl o?yphai>i groi:5),4-cyclohe3Qdoxyphen>d groip,2- 
cyclohexyloxy phenyl groiq> and 2 - methoxy-l - naphth>4 groip , 
4-nEthoxy-l-naphthylgroup,4-n-butoxy-l -naphth^ 
groip, 5 -^hoxy- 1 -naphthylgroi^>,6-etix)xy-2-naphtlTyl 
groip ,6 - n - butoxy - 2 - naphthyl groip , 6 - n-hexyl oxy - 2 - 
napM^ group , 7 - methoxy - 2 - naphth^ groiq) , 7 - n - buto?^^ 
- 2 - naf^ithyl group , 



[0049] 23-di methoxyphenjd grox^) , 2,4-di nEthoxyphetiyl groip , 
2,5-di methoxyphenyl gron> , 2,6-di metho5Q?phenyl group , 3,4-di 
methoxyphen^ grox^ , 3,5-di niethoxyphen>i grovp , 3,5-di etho?q^ 
phenyl groiq) and3,5-di -n- butoxy frfienyl groq) ,2 -methoxy 
- 4 - methyl phaiyi groiq^ , 2 - methoxy - 5 - methyl phenyl group , 
2 - methyd - 4 - methoxyp^ien^ groip , 3 - methyl - 4 - 
methoxyphenyl grovp , 3 - methyl - 5 - methoxyfrfiOTsd group , 3 - 
ethyd - 5 - mediojophrayl gron? , 2 - methoxy - 4 - ethoxy phenyl 
group, 2 -methoxy- 6 -ethojgrphei^ group , 3,4,5 - trintthoxy 
pha^dgroip, 

[0050] 4 - fluorophenyl groi5> , 3 - fluorophenyl groi^ , 2 - fluorofii 
enyl groijp , 4-chloro phaiyl groip , 3-chloro phaiyl groiq> , 2- 
chloro phen^ groip , 4 - bronx>|Aen^ groip , 2 - brcm)phmyl 
group and 4-chloro -1 -n^hth;^ group, 4-chlQro -2- n^hthyl 
group, 6 -bromo- 2 -naphthyl groip, 23-di flijorophenyl groip , 
2,4-di fluorophenyl groiq) , 2,5-di fluorophoi^ groip , 2,6-di 
fluarophenjd group 3,4-di fluorqjhen^d groq) , 3,5-difluorophen5^ 
groip , 2,3-di chlorophenyi groip , 2,4-di chlcM-ophenyd groqj , 23- 
di chlorophai>d grovp , 2,6-di cMoro^Aen^d groiq) , 3,4-di 
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3. 5~s;>7PP3?xZi;u^, 2. 5-v:fp^:7x — 
^U^. 2. 4. 6- h»;-57PP:7x^;US, 2, 3, 6-h 
*jy^=Ey n:=,)U&^ 3, 4. 5 - h >; :7;u:^ p :7 x :=.JUS 
. 2, 4-i?'S7PP- 1 1, 6-i;^pp- 

2-±:7^;u3i. 

[005 1 ] 2-y)\^:tn~ 4 -^^)\.y 2-y 
;U:rP - 5 - >^>U:7x-JU«, 3-:7>U:j-p-2-;»t^jt, 
:7xz:;uaS. 3-3^;U:t-p-4->^;i.3?x:i.Jl.S. 4-:7 
JU:4-D - 2 - > ^;u:7x^;us, 5 -:7;u:i-p- 2 - y 
:7x— 2-^pp-4->^;u:7xc:;uS. 2-'i7P 
p- 5-;<^;i.:7x— 2-'57ap-6-p«^;i/::?x=. 

3-<7Pp-2-y^;u:7x— ;us. 4-^pp-2 
- ^ "f-)^ y X — ;u*, 4-~^pp-3--?«^;i.:7x — 
2-^pp~4. 6- v>^;u:7x-;u*, 2~:7;u:4-p- 
4-> K4^->:7x— 2-:7;i.^p-6-^ h+v':7x 

3- :7ju*-p-4-x h4^i^:7x-;u3|, s-^p 
n-2-> h+i/^'x— 6-^PP-3-^ h4^v:7 
x-;i.S, 5-^PP-2, 4~v^ h4^v3'x^;bS. 2 
--5? PP- 4 — hP;7x— ;US, 4-'57PP— 2— ^hP 

:7x^;u^. 4- hij:7;u:tP>^/u:7x-ii/*. 3-h'J 
y )uztn :i ^)\^y 3i=L}i^^ 2- h p> 5^;^:7x — 

;^S, 3, ( h'j :7;u:tP^^;i.) :7x— ;u*, 4 

- h «J3';u:^p>5^;u:i-^v:7x 

[0 0 5 2] 4-TU;U7?xz:;uS, 2 -T >; x - 

. 2-K>i;;u:7x— 4- (4' ^;u/<>v;i.) 
:7x— ;us, 4-':7 5;i/:7xnii.s. 4- (4* h^> 
:7x^;uS. 4-3?x— ;u:7x— 3-:7x — 
>i^7x^;i/^. 2-:7x— ;u:7x 4- (4' 
^I'^^-^l') :^x— ^u^, 4- (4' -nL^)\yyji~)\,) y 
x-;u3|, 4- (4" --{y:fa[dJ\^yjL-)i.) yji-ji.^ 
, 4- (4' -tert-:^^;u:7x-^u) :7x-;i.s. 4- ( 

4' -n -^:^^>;i.:7xir;i.) :7x^;uS, 4- (4' -n 
-^'i7^;i/:7xzi;u) :7x^^u^, 4- (4' -y h*v:7 
x^;i.) :7xzi;us. 4- (4' -x h4^v:7xzi;i.) :7x 

4- (4' -n-:^h*">:7x-;U) :7x::i;U». 
2- (2' -y h^*^i>':7x->l.) 37x-;U^, 4- (4' - 

y)v:toynL=,)\.) :7x-;i.s, 4- (4' -^pp:7x:=. 

:7x->l.S, 3-pi^;i.-4-3^x— 2->h^^ 
V- 5~:7x=.;i/:7x-;U», 3-^ |.:^.*>_4-^3;3.-j^ 
3^x=.;i.S. 

[0053] 4-y h^vyT;i.:7x^;U«. 4-Xh+v 
->«^^U7xx;i.^, 4-n-:? h^v->«^;u:7xx;i.*, 3 

h + v^ ^;u:7x-;u*. 4~ (2' h^vx^;u 
) ^xxjuS, 4- (2' ~x h:tvx^yi/:t-^v) :7xx 
^uai. 4- (2' -n-::^h+->x^;i.:t-:^v^) :7xxju3| 

. 4- C3' -X h + vZ^Pf^Ui^-^^v) 37x-;u^, 4- 

t-^^^^v:7x~;u«, 4-r »;;u:t-^v:7xx;u^, 3 

-T *J }Vt^iyy :r—)l.^^ 4- (4' -K>i^-;u:t^v 
) :7xxjhi, 4-tu;u*-+->- 1 ~:^:7^;i/S. 4-T 
'j;u:i-*vy ^;u:7xx;uai, 4- (2' -t»;;u:4-+vx 



chlorophenryl groiq) , 3,5-di chlorophenjd gron> , 2,5-di 
hromqAOTyl group , 2,4,6 - trichlorq^jd gcoup ,23,6 - 
trihromophen^ groi^ , 3,4,5 - trifluoro pl^nyl group and 2,4-di 
chloro - 1 - naphthyl group , 1,6-di chloro - 2 - naphthyi groq> , 



[005 1 ] 2 - fluoro - 4 - nieth>d pharyl groif) , 2 - fluoro - 5 - mtl^i 
phenryl groi^) , 3 - fluoro - 2 - methyl phen>i groip , 3 - fluoro - 4 - 
methjd ptet^ group , 4 - fluoro - 2 - methyl pho^ group , 5 - 
fluoro '2- methyl ptenjd groip , 2-chIoro - 4 - methyl pha^ 
groip , 2-chloro - 5 -methyl phen>4 groi^ , 2-chloro - 6 - rrethyl 
phei^ groip , 3-chloro - 2 - meth>i pherry^ groip , 4-chloro- 2 - 
methyl pher^l groxp , 4-chloro - 3 - msth>4 phei^ group , 2- 
cHoro - 4,6<li metl^ pheiyl groip , 2 - fluoro - 4 - 
methoxyjtoiji groip , 2 - fl uoro -6 - methoxyfAOTyl group , 3 - 
fluoro - 4 - ethoxy jiienyi group , 5-chloro - 2 - methoxyphenyl 
groip , 6-chloro - 3 - methoxyptei^d groip , 5-chloro - 2,4sli 
methoxyphCT^ groip ,2-chloro - 4 - nitrophmyd groip , 4-chloro 
- 2 - ni trophenjd group , 4 - trifluorcMiiethyl pherr^ group , 3 - 
trifluoTOTEthyl phenjd groiqj , 2 - trifluOTCMnetfQ^ pheiiyl groip,3,5 - 
his (trifluoromethyl) phenryd group and 4 - trifluOTomethjd oxy 
phenjd grovp , 



[0052] 4 - alljd phenyl group , 2 - all>i phen^ group , 2 - isopropen 
jd phenyl group , 4 - benzjd phenyl groip , 2 - benzyl phen>d groip , 
4-(4'-niethylbenzyl)phenyl groip,4-cun^pheii>dgroip,4-(4'- 
methoxy cun^d) pher^ group , 4 - phenyl ph^ group , 3 - ptenjd 
phenyl group ,2 - phenjd pheiryd groip , 4 - (4* - methyd phoryi) 
phet^ groip , 4 - (4' - eth>d phenjd) phenyl group , 4 - (4* - 
i9oprop}d phenyl) phen>d group , 4 - (4' - t-butyl phenjd) phenjd 
groq) , 4 - (4' - n-hex>d ph^>d) phenyl groip , 4 - (4* - n-oct>d 
phen>d) phenjd group , 4 - (4' - methoxyphenyl ) pl^ijd group , 4 - 
(4* - ethoxy phenjd ) pheityl groip , 4 - (4' - n - hiAoxy phenyl) 
phenyl grovp ,2 - (2' - methoxyphoiyl) phenjd groip , 4 - (4' - 
fluorophenyd) phenjd groi^ , 4 - (4*-chlQro phenyl) phenyl groip 
ard 3 - methyl - 4 - phenjd group , 2 - metho^ - 5 - phenyd 
phenyl group , 3 - metho^Q^ A - phenjd jAenyl groip , 



[0053] 4 - metho?^iTieth>d phenyl group , 4 - etho^Qinethjd phenyl gr 
oup , 4 -n- butoxymeth^ phenyl group , 3 -methoxym^hjd phai^ 
group , 4 - (2' - mBtho?Q/ethyl) phei^ groip , 4 - (2 - ethoxyethyl 
oxy) phewyl group , 4 - (2' - n - buto:^ ethyl oxy) phenjd grovp , 4 - 
(3* - ethoxy propyd oxy) phenjd groip , 4 - vinjd oxy phenjd groip , 
4 - alljd dxy phenyl group ,3 - ally! oxy phenyl groip , 4 - (4' - 
pentaTjdo?Q^)phKTyl group and 4 -alljd oxy- 1 -naphthyl group, 
4-alljdo?ynniBthyii*iaijdgroip and 4 - (2 - all jd oxydhyl o?q^) 
lAoiylgrotp, 
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[0054] 4-^>iy)V7f^i^yJi=^}\^^. 2-^>v;U 
(4' -^UO^>zy)\^zt-^iy) ^^x-^US, 4- (4' - 

^;u^>v;u:t-**» :7x-;US. 4- (4* h+i> 
K>v^;i.:<-:^^v) :7x^;i.S. 4- (3' -x h^v^>v 

5- (4' -1--:^3?^;U^ 
. 6-^>v;u:t*v-2--^:7^^uS. 6- (4' 

- 2-:^:7^;uit. 4- v^i.:*-^ v^y ^^u) :?x-;i. 
4- (2' -'<>i^;U:*-^i/X5^;U:i"^>') :7xX>uS 



[0055] 4 -Z^xX^U^i-^^v^'xii^U^, S-^'xii.^U 
:*-^v:7xi:i;uS. 2-:7xx;i.^:^v:7xx;uS. 4- ( 
4' ->^;u:7x— ;u:i-+v) •7xx;u^, 4- (4* 
h+v:7xx;i.:*-:^v) :^x-;i.^. 4- (4' -^pp7 
xxju;l-:^^v) :7x— ;us. 4-':7x— ;u:i-+v- 1 -:^:7 

6-:7xx;u:i-:^^>-2-:f:75^;i.S. 7-:7x — 
;^^•^tv-2~:^:7^;^», 4-3?xx;i.:l-:^^v>« ^;i.:7x 

4- (2' - :7 xx;u:^-:t vx^;u:j-:^Fv) :7x — 
;u^. 4- C2' - (4' ->^;u:7x— ;u:t-*:» x5";u 

:i-4^->] 7x-iUS. 4- [2' - (4' -pi h + v:7xx 

;u:t*v) x^iu:i-*v] :7x-;uS. 4- [2* - (4' 
->7ap:7x~;u:*-^v) x^;u;i-^v] :7a: 4- 
T^^;U7xi^;i.S. 3 -T-t5">U:7x -;u^, 2-7ir5" 
;t':7xr:^i.S, 4-x^;u*;u;1C-;u7'x— ;uS. 2-x^ 

;U * ;U7tCx;i. :? X — ;U3I. 4 - n - :?5^;U* il/7Hx;u 37 X X 
4-n-'^+v/;b*;U7Kx;U7xX;i.^, 4-n-^ 
^^;u:^;i.7t^x;u37xx;uS. 4 -v'i? v^I/^^UtHx 
;i/:7xx;i.s, 4-T-lr^;i — i -:^:75';^^. 
)u- 2 -:t-:7^;uS. 6 - n -:^^;u*;u7Hx;u- 2 -":^:7 
4-TU;u*;u3l^x;u3^ix;u3i, 4-'^>v;u* 

;U7t?x;u:7xx;i.S. 4- (4' -^^^U-Ov^U) ^/LtR 
x;i/37xx;uS^ A - y n:—)\^i3 }V7^—)VZ7 jl 4- 

(4' -pt5^ju:7xx;i^) *;u7Hx;u:7xx;uS, 4- (4 
' -^pp:7xx;u) :^>U7tCx;u:7xx;u3S, 4 — Z^xXjU 

[00 5 6] 4-> h4=^v*;U7HxjU:7xx;u3|, 2-yh 
+ i/*;U7Kx;u^xx;uS, 4-x h^zyh)V7fi—)vyji=. 

3 -X h4='i^*;U7Kx;u>'ix;uS, 4-n-3fP7K 
4^i/*^U7tCx;u:7xx;uS, 4-n -3? h ^ v*;u4^xjl/:7 
xXiUjI, 4" n -^+v;U;J-4=^v*;U7Hx;i/37xx;m, 
4 - n -7^V';U:t*v*;U7t?x;u-7xx;uS, 4 - P^ 

+ v;u:t-+v*;u7Hx;u:7xx;us. 4-x k^v^^utHx 
;u- 1 -:^:7^;u^, 6-> h^^^*;u7Hxju- 2 

6-n--:^h4^v*;u7tCx;u-2~:^37^>uS. 4- 
TU;i^:l-+v*;U7KxiU7xx;uas, 4-'<>vJU;*-+v* 
;U;t-:x;u7xx;uS. 4- (4' -^PPK>i;;U) + v 
*;i,7Kx;U37xx;|yS, 4 - :7 x v*;U;Hx;u:7 
xx^m, 6 -^>-:^;U:4-:^rv*;U7Hx;u- 2 T'^^US 
. 4-yjL=i)\^:t^->i3)V7^—)\^yj^—}i^&. 4- (4* - 
x^jU7xx;u) :i-4r->*;uH?x;u'7xxjH|, 4- (4' 
-^pp:7xx;u) 7t-^iyfi)i^7\^-)\yyzL-)V&^ 4- (4 
' -xh + *>^xx;u) :f^*>:^;U7Kx;i/37xx;uS. 6- 
7 x xiu:!-:^^ V * ;U7Hx;u- 2 - :^ :7 5^ ;u». 



[0054]4-baizyloxyphen>d groi^,2-benz)doxyphen5i group, 4- 
pheneth}d oxy phen^ group , 4 - (4*-chIoro benzyloxy) phenyl 
group , 4 - (4* - methylbenz>i oxy) phenjd group , 4 - (4' - m^ho^ 
benzyloxy) phen)4 group , 4 - (3* - ethoy benz^doxy) phenyd group 
and 4 -benzyloxy- 1 -naphthyl groif) ,5 - (4' - methylbeaTZ^d oxy) - 
1 - naphth^ ffoup and 6 - baiz>ioxy- 2 - naphthyl group , 6 - (4* - 
methylbenz)i oxy) -2- naphth>4 groiq? and 7 - henzyioxy - 2 - 
naphthyl group , 4 - (benzylo^Q^metl^) ph^iyl group and 4 - (2* - 
baizyioxy etl^ oxy) phen>d grotq^ , 



[(X)55]4-phenj4oxyphenyigroip,3-phen)4oxyphen)d grovp, 
2 - phen>i oxy phai>4 groip , 4 - (4' - meth>4phen>d oxy) phaiyl 
groi^ , 4 - (4' - methoxyphen>4 oxy) phen>d groi?) , 4 - (4*-chloro 
pher^ oxy) phoiyl groip , 4 - ph^iyl oxy - 1 - naphth>4 grmp , 6 - 
phei^o>Q^- 2 -naphthyl groip , 7 - phei^ oxy - 2 - naphthji 
groip , 4 - i*enyl oxy methyl pha^ groiq) , 4 - (2* - pher^ 
oxyetli^ oxy) phenyl group and 4 - ( 2* - (4* - meth^dphei^ oxy) 
ediryi oxy) ph^njd groi?) , 4 - ( Z - (4* - methoxyphenji oxy) dhyl 
oxy) phenyl group , 4 - ( 2' - (4'-chloro phenyl oxy) ethyi oxy) 
pten>4 group , 4 - acet>d phen>4 groip , 3 - acetyl phenyl group , 2 - 
aoet>1 ]4i»iyi groiqD , 4 - ethyl carboi^ pha^ groq> , 2 - etii54 
carbonyl phaiyi groi^) , 4 - rhbut>i carbonjd phen^ groq) ,4 - n- 
hexjd carbon>i phen>i groip , 4 - thoctyl carbooyl phen>4 groip , 4 - 
cyclohe?^ carbon}^ ptenyi groip and4 - acetyi - 1 - naphthyl 
group , 6 - acet>4 - 2 - naphth>i groxp , 6 - n-biiyl carbonyi -2 - 
naphlh^ groiq> , 4 - ally! carboityl phaiyl group , 4 -beraqd 
carbon>d pherr>4 grovp , 4 - (4* - math^benzyl) carbon>4 phenyl 
groip , 4 - phaiyi carbon>4 pher^ group , 4 - (4 - netihylphaiji) 
carbonji phenjd groiq? , 4 - (4-chlQro pheiiyl) carbon^ jibsnyl 
group and 4 -jAenyl carbonyl -1 - naphthyl groiq? , 



[0056] 4 - metho^Q^carbonyl phertyl groxp , 2 - nEtho^Qcarbon^d ]*e 
ryl groip , 4 - etho?Q^ carbon^ phei^ groip , 3 - etho^q^ carbci^ 
phenyl groiq? , 4 - n - propoxy carbcmyl ph^i>4 group , 4 - n - buto?^ 
carbonjd ptenyl groif) , 4 - n-hexyl oxycarbon^ phoiyl grovp , 4 - 
n - decjd o?Qcarb(XQd groiip , 4 - cycl(*exj4o^ 
phen^ group and4 - etho^Q^ carbon^ - 1 - n^hth^ group , 6 - 
metlK)xycarbon^ - 2 - naphthyl groi^,6-n-butoxycarboi^ - 
2 - naphth)d groiq> , 4 - all>d oxycarbon>d phenji groip , 4 - 
benzyloxycarbon^d phen>d grovp , 4 - (4-chloro benzyl) 
oxycarbcaiyl phenyl group ,4 - j*a>ethyl o:?Qflcarbonyl phaiyl 
groip and6-berKyloxycarbon>d -2-n^lih>4 group,4-iAer^ 
o?^rarbonyi phenyl groip , 4 - (4 - ethyl pheiiyl) oxycarbon^d 
phenyl groip , 4 - (4*-chloro phen^) o?Q^carbon)i phai>d group , 4 - 
(4* -^ho^phen)4)oxycarbQnjd phenyl groip and6-phanyi 
oxycarbai>4 -2 -naphthyl groip , 
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[00 5 7] 4-T-fe^iU:i-*v3'x^;u*. 3-T-tr^;u 

^i^:7x— JUS. 4-n -7^ne;u*;i.7K— JU:j-+vZ7x=. 
4-n -^>^;u^;U7t?-;u:*"4=^v^x— ;uS. 4-- 

4-n - ::f^;i/:^;U7K-;u:*-*v- 1 -:^:7^;uS. 

^JU*. 4-TUJb*iU7H— ;u:i-+v':7x-;i.S. 4-K> 
v;u*;U7t?x;u:l-4^v:7x— ;u3t. 4-:7x4^-^ju*;u7|€^ 
;U5j-4^->:7x=.;uS. 6 -K>^;;u:b;U7K— jl/:*-* V- 2 - 
■^:7^;i.S. 4-:7x~;u^;u7t?zi ;u;}-:^v:7x -;uS. 4 
- (4' ->^;u:7x-;u) :^;U/-tC-;u;^-+v:7xxji.ft, 
4- (2' -;^^;i.3?x-;u) ii }l.7t^^}\^:i-^iyy Ji—)i^& 
^ 4- (4' -'27PP:7x:=:;U) ^JUtH— ;U:j-+ v :7 x — JU 

4- (2* -<7DP37xx/u) *;u7H~;u:*-+v:7x — 
JUS. 4~:7x -;u*;u4f— ju;r:^v- 1 -:^:7^>uS. 6 
-:7x-jU:^;U7Kx;u;r4^i>-2~:f:7^;uS. 7 -yjL=:. 
;u* ;u tK— ;u:j-+ V - 2 - 3? ^;u». 

[00 5 8] 4--?t^;u^:t":7x-;uS, 2->^;u^:f:7 
xx;uS. 2 -x^;u^:i-:7x-;uS. 3 -x^;uT:^-'7x 
^JUS. 4- n -:;/p eju^;i-:7xx;uS. 2-^v::^pe 

JU^^:7xx;uS. 4~n -:^5';U^:^-:7xx;uS. 2 — f 
V3ff^;U^:i-::7xx;uS. 2 -:?-:j-^>^JU:7xx;u». 4 
-n ;u^*-:7xzi;uS, 4-n -:J-^f^;u^:i-vrx 
x;uS> 4-^^^p/v:tv';u^:i-37xx;uSs 4-K>i;;u 
5^:*-:7xx;uS. 3-K>v?;u^;*-j7xx;uS. 2-K>i; 
;u^>^:7xx;uS. 4- (4' pp'OS^ju^:!-) 7x 
— ;US. 4--:7xx;u^^:7xx;uS, 3-:7xx;u^:l->' 
xx;uS. 2~:7xxju^:l->'xx;u3l. 4- (4' -^^ 
;U37xx;u^:4-) :7xx;uS. 4- (3' ^p<^;u:7xxju 
f^:*-) :7xx;uS, 4- (4' h+v^'xxju^:*-) :7 
xx;uS. 4- (4' -^pp:7x— Ju^;^) :7x=.;u3l, 
2-x^ju^:i-- 1 -±:7^;uS. 4-^ ^ju^^- i 
Vf-JVM. 6-x^;u5^:t--2-:^;7^;uS. 6-:7xx;u 
^:t--2-±:7^;uS. 

[0059] 4-x hP:7xXiUS. 3-xhP:7xx;uS 
. 2-xhP7xx;uS. 3. 5-vx hP:7xx;u3S. 4 

hP- 1 -:^:75^;u|i, 4-7h;u$;u:7x~;u». 3- 

ThJUSJU^'xXjuS. 2-7h;U5JU:7xx;uS. 4-7f^;U5 

ju- 1 -:^:7^;uS, 1 -7h;us;u-2-:^>'^;uS. 

[0 0 6 0] 4-ePU v^/ 3?x^;uai. 4-e^Uv?y:7 
xxiuS. 4-^;u>';i-uy :7xx;uS. 4- (N-x^;u 
fcf^^vy) :7xx;u». 4-ep»; -±:7 5^;uS 



[006 1] 4-7sy :7xx;us. s-rsy^'xx^us 
. 2-TS/ :7xx;us. 4- (N->^;ursy) r^x — 

;US. 3- (N-pt^;UT5-/) :7xx;uS. 4- (N-X 

^;uT5y) :7xx;u3l. 2- (N"-f v:^pe;u75y) 

:7xx;uS. 4- (N-n-y^)[.T^y) :7xx;us. 2 
- (N-n -:;^^;uT^y ) :7xx;uS. 4- (N-n-:^- 



[0057] 4 - sucetyi oxy pher^ group , 3 - acet>^ o>y phoiyl groip , 2 - 
acetyl o^phoiyl group , 4 - eth^ carboryi o?Q^phen>d groip , 2 - 
ethyl carbonyl oxy ph^>i group , 4 - n - propyl carbonyl oxy 
phenyl groi5),4-n-penlyd carboi^ o?^ phenyl groip, 4 -n-octj^ 
carbon^ o^phen>i groi^ , 4 - cyclohe?^^ carboi^ oxy phenyl 
groip , 3 - cyclohKQd carbon>4 oxy pheri^ g^oup and 4 - acetjd oxy 

- 1 - vafAriihyl groap , 4 - nhxiyi carbon>i oxy - 1 - naphthyi 
groip , 5 - acetyl oxy- 1 - naphthyi groip , 6 - eth>i carboryl oxy 

- 2 - naphth>d group ,7 - acet>d oxy - 2 - naphthjd groi^) , 4 - all>d 
carbor^ oxypher^ group , 4 - benzyl carbon>^ oxy phenyl group , 
4 -ph^iethjd carbonyl oj^phoiylgroip and6-baizyl carboirji 
oxy- 2 - naphth>d groip , 4 - phenjd carbon>^ oxyjAer^d groq> , 

4 - (4 - meth)dphen}4) carbon>4 oxy phenyl groip ,4 - (2* - 
nKth^pherijd) carbonjd oxy phenyl groip , 4 - (4*-chloro phenyl) 
carboiQd o^ phen^d groip , 4 - (2'-chloro phenyd) carbon>d oxy 
pheiiyl group and 4 -ph^iyl carbonyl oxy - 1 - naphthjd groip , 6 - 
I*aTj4caibonyio3q^-2-naphth^groip,7-phet^ carbon>4 
oxy '2 - HBfMtyl group , 



[0058] 4 - meth^thio phenyl grovp , 2 - meth^dthiophenjd groip , 2 - 
eihyl thi o phen^d groip , 3 - eth>i thi o phen^ grovp , 4 - n - propjd 
thiophai>4 groip,2-iscp-op)d thiophaiyl grotp,4-n-bii^ 
thio phenyl group , 2 - i sobutyl thio jAmtyl group , 2 - neqientyl 
pher^ groip , 4 - n-hexjd thi o pher^d groip ,4 - n-octjd thi o phenyl 
groip, 4 -cyclohexjdtWo phenyl group, 4 -benzyl thio phenyl 
group , 3 - benz>d thi o phenjd groq> , 2 - benz>d thi o phen)d groi^ , 
4 - (4*<Woro boizjd thio) jiKi^ groip , 4 - phenylthio piie^ 
groi^j , 3 - pha^tldo jAoigd groqj , 2 - pheiq^ 
4 - (4 - niethydphai^ thio) {rfienyi grovp ,4 - (3' - nieth>dphenyl 
thio)phen>d groiq> , 4 - (4* - rnetho?^h^i>d thio)phenyl groi^>,4- 
(4'-cMQrop4ier^thio)phen^groi^ and2-etl^ thio- 1 - 
naphth)4groi|>,4-nied]yldiio- 1 -n^hfl^grotp,6-eth>dthio 
-2 - n^h£)4 groip » 6 - pho^thio - 2 - na^ithyd gro^ 



[0059] 4 - nitrophenyd groip , 3 - nitrophai^ groip , 2 - nitropheity 
lgroiq>,3,5-dinitrophai^groiq) and4-nitro- 1 -nqjhthyi 
group , 4 - fmi^d phenjd groip , 3 - form^ phen^ groip , 2 - fom^ 
pher^ group and4-fcair^ - 1 -n^hthjdgroip, 1 -forn^ -2- 
naphthyl groip, 

[0060] 4 - pyrrolidino phenyl group , 4 - piperidino phenyl groip , 
4 - maq^lino ftei^ grovp , 4 - (N - eti^ piperazino) phenyl 
groip and 4 -pyrrolidino- 1 -n^Miyl group, 

[0061] 4 - aninophen^ group , 3 - amino phenyl group , 2 - aninop 
henyl group , 4 - (N - meSodanino) pdien^ group , 3 - (N - 
nieth>damino) phen>1 grovp , 4 - (N - ethydanino) phen^ groip , 2 - 
(N - i sopropyl anino) phen>d groip , 4 - (N - n-but)d amino) jdienyd 
groip , 2 - (N- n-butyl amino) ph^i^ &oup , 4 - (N - n-octyl anino) 
phKi>d grovp ,4 - (N- n- dodecyl anino) phenyl groiqj , 4 - (N - 
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) 77xn;uS. 4- (N-^^v^UT^y) T'x—^US. 4 

- ) :7x— ;US. 2- (N-7xi^jU 

[0062] 4- (N. N-v;>«^>UT5y ) :7x-;uS. 

3- (N. N-vy 5^;uT^y ) :^x^;u3|, 4- (n, n 
-vx^^urs/) :7x— 2- (n. n-v^^;i/T 
sy) -^x— 2- (Nl. N~vx^;uT^y) :7x:=. 
;u«, 4- (N. N-v/-n-:^^>UTSy ) :7x— 

4- (N, N-v-n ~^ + '>;UT5y ) ^'x— 4- 
(N-V'<7P/s:^v;U-N-;<5";UTSy ) :7xzi;u^, 4 

- (N, N-vx^;u75y) - ^ a- (n 
-^>v;u-N-:7x~iUTsy ) •7x— ;uS. 4- (N. 
N- vZ^x— ;uTsy ) :7x:=:;utt. 4- [N-:7x^;i.- 
N- (4-y ^;u:7x— ;u) :7x— 4- CN 
, N-v (3' ^;1.:7xil;U) t 5 >' ] :7x— 4 

- [N. N-v (4' ->f^;u:7x-;u) ts^D v^lzdv 

at. 4- CN. N-v (4' -> K*i/3?x-;i.) TSy] 

:7x-;uS. 2- (N. N-S?:7x— ;i/T5y ) :7x^ju3l 



[006 3] 4-t Kp + V'3?x:=.;uS, 3~tKD4^v:7 

xziju^. 2-t Kp*v:7x^;u^, 4->^;u-3-t 

2- 1 Kd^v- 1 -:h:7^;uS. 8-tKP^*>-i 
4 - t Kp4^v/- l -:^:7^jl.S. 1-tK 
d:^v-2-±:7^;1/^. 6-t KP^i^-2-:^:7^;i.S 
. 4-vT-/ ::?x— ;ult. 2-vT-/ :?x— 4- >T 
y - 1 -•:^:7^;uS. e-v^ry ~2-:^:7^>Hi>S:t*a)g 

[oo64]«i)^tf. :7x— ;i/;r+v*. 2-y^ji/:7x — 

;U:<-+vS. 3-y 5^;i.:7xzi;u:^-^i>^, 4->^ib:7x 

eju X -;u:*-*i/». 4 — r v :^p e;u :7 x 
. 4- n -::?T;i^:7x— 4-tert-::^5^;u:7x 
-;U:1-4^i/S, 4-'f V^V^^l/T'x— ^U:*-^^^^, 4-te 
rt-'^y^)vy 4- n -^^v;i/:7x— ;u 
:*-+v3t. 4-v^ p^4^v;u:7x-;u:i-^vS. 4-n- 
;f'>^;U7x^iU;l-^v||. 4-n -•xS^Jb^^x^iUTh+V 
4-n-yt-^^t7^i/;i.:7x-;u;J-:%^*>S, 

[006 5] 2. 3 - v^^;u:7xzi ;u:t-:^va, 2. 4- 
v^^Jl/7x-jl/;l-:tva. 2. 5-v^^;u:7x::.;i/:i-+ 
v3S. 3, 4-vy f^;u:7x:=.;i/:t"+i/«. 5--<>yr:ju 
:l-*vS. 1, 2. 3. 4-^ h5 1 KP-5-:^:7^;u:f 
^v'S. 1. 2, 3. 4-7^ h^t Kp-6--:^:7^;U:*-4^ 
vS. 2 h^vr^x— 3->h+v:7x^ 
;u:*-+vS. 4-^ h^v':7x-;u:i-^v^. s-xh^^v 

:;x-;U:^-:^i/«. 4-X h+v:7xZliUy(-:^'>S, 4-n 

-:^P7K^*>:?x-;u;i-:^vS. 4 --f v::^P7K^->:7x^ 

;i/:i-4^v3S. 4 - n -3^ h^v'7x^;U:^-^->3i. 4-n- 

^>^;u;f ^v:7x^;u:r4^v/3l. 4-n --^^v^ui^^v/ 
3^ x=.;u:l-^ v3l. 4 - P^*v;i/:j-+i/7 x=.ju;l-:^ 

vH. 4-n -^■^^;U:j-:^V':7x^;U*-:^v3l. 4-n- 

:l-^5^;U:l-^v>'x-;u:i-^v3l, 4-n --r v';i/:i-^i>3? 
x-;u:r+v^. 2. 3-v> h^v:7xi^;u;t4^vS. 2 



benzjdaxrino) phenyl groip , 4 - (N - phenylamino) phenyl groiq) 
and2-(N-phen>4ainin0)pheiQd group. 



[0062] 4 - (NJ^-di methyianino) phenyl groip , 3 - (NJsI-di mthyla 
nino) phen}^ groiy , 4 - (NJ^J-di etltylanino) phenyl groi^p , 2 - 
di meth}damirK)) phm>i groip , 2 - (N,>Mi etbydamino) phen^ 
groq? and 4 - (N,N-di - n-but>d anino ) phen>d groxp , 4 - (NJN- 
dS -n-he?Q4 amino) phen^ groip ,4 - (N-cycldhex>4 -N- 
iTEthylanino ) phenyl groip , 4 - (N,NHcii etl^anino) - 1 - mphthyl 
groi^ and 4 - (N - benz>d - N - pherrylanino ) phenyl groi^ , 4 - 
(NJ^-di phenjdanino) phaiyl group and 4 - (N - phenyl -N - (4 - 
nEth>1phKiyl) anino ) phenyl group , 4 - (NJWi (J - 
metltylphenyl) anino ) phenyl group , 4 - (N,N-di (4* - 
meth^phenjl) anino ) phenyl groip , 4 - (N,N-di (4* - 
methoxyphoTjd) anino ) phraj^ groip , 2 - (NJ^-<li phenjianino) 
{Aenyl group. 



[0063] 4 - hydroxyphen>d groip , 3 - hydroxyphenyl groip , 2 - hyd 
ro^Q^hoiyl group and 4 - method - 3 - hydroxyp*iai>4 groip , 6 - 
n:Etfi>1-3-hydro:^hen>igroq>,2-l^droxy-l -naphthyi 
groip , 8 - hydroxy - 1 - naphth>4 group , 4 - hydroxy- 1 - 
naphth>d groip , 1 - hydroxy - 2 - naphth>d group , 6 - hydroxy - 

2 -naphdiyl groxp ,4 - cyanophen>4 groiq) , 2 - cyanopher^ group 
and4-cyano- 1 -naphth>dgrovq3,6-cyano-2-n^*thyl 
group or other substituted or unsubsti tuted aryl group , 

[0064] For example phen>d oxy groip , 2 - meth>dphen>i oxy groip , 

3 - metl^phenyi oxy grovp , 4 - methjdphaiyd oxy groip , 4 - ethjd 
phenyl oxygroip,4-n-propylpheir)d o)Q^groip,4-isoprc^ 
phai^ oxy group , 4 - n-but)d phenyl oxy groip , 4 - t-butyl phaijd 
oxygroup,4-isopentylpheiT>d oxy group ,4 - tert - paityl phenyl 
oxy group , 4 - n-hex>d phen^d oxygroup,4-cyclohexylphatyl 
oxygroup,4-noct>4ptenyi o?^groi4),4-n-decyli*enyio>y 
group and4-n-octadecyipheii^ ojQTgroqp, 



[0065] 23-di methylphoryl oxy groip , 2,4-di methylphenyl oy^yf gr 
oip , 2,5-di methylphenyl ox}/ groi?) , 3,4-di methydphenyl oxy 
group , 5 - indanyl oxy groip , 1,2,3,4 -tetrahydro - 5 - 
naphil^oxy groip , 1 ^,3,4 - tetrahydro - 6 - naphthyloxy groip , 
2 - methoxyphen^d oxy group , 3 - methoxyphenjd oxy groip , 4 - 
methoxyphai>d oxy group , 3 - ethoxy ph^i^ oxy group , 4 - etho>Qr 
phenyl oxy groip , 4 - n - propo^Q^ phenyl oxy groip , 4 - 
iscpx>poxy phenyl oxy group , 4 - n - butoxy phenyl oxy group , 4 - 
n- pent>doxy phenyl oxy grovip , 4 -n-hexyl oxyphenyl oxy groip , 
4-cyclohexylo?typhen>d oxygroup,4-n-heptyl oxyphaiyl 
groip,4-n-octyl oxyptenyd o^grov^>,4-n-dec>d oxyphaiyd 
oxy groi^j , 23-di methoxyphenyl oxy group , 2,5-di metho?Qpliei^ 
o^ group , 3,4-di methoxypher^ 05^groip , 2 - methojQ^- 5 - 
metltyiptenyd oxy groip , 3 - rrEth>d - 4 - methoxyphenyd oxy 
groiq? , 2 - fluorophenyi oxy groip , 3 - fluorophei^ oxy groiq3 , 4 - 
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-:7;u:i-D7'x^;u:t+vS. 2 --j? po :7x -;u:t+v^^ 
. 3-'J;PP:7xzi;u:f4^vS, 4 -'^ P P :7x::i;u:i-:tv 

4--?P^:7x— ;u;*-4^vS. 4 - h 'j :7;u;t-py 
37xii>l.:4-4^vat, 3, 4~v^PP37x~;i.;i-4^v^, 2 

~>tf;u-4-^pp:7x— 2-'^pp-4- 

> ^JU'7x^;U:^-:^ 3 - ^ P P~ 4 - > ^;U:7x - 

^+vS. 2"'i7PP^4-> h^v:7x^;U^^v^. 4 

-:7x^;u:?x— iU:i-^vS. 3 -'7x^;i/:7x:=.;u;i-+-> 
4- (4' --;t^;u:7x-;u) ymzLjiyTt-^iy^s 4- 
(4' h+v/:7x-;u) 3?x:=:;u:»-4^v:S. ^-±y^ 

-X h + v-2-:^:7^;^:^-:te/j|. 2-:7«j;i/:t4^vS. 

2- ^x-;i.:l-4^v^. 3 -^x-;u:r4^v*. 2-e»jv 

[0066]®I^IS. :7xx;uf^^S, 3 ->^;u3^x=;i. 
4-;>t^ju:7x:i;w^*-S, 4-x5^;u:;x=.;t/^ 
4-n-::^p tfiu^^x—^u^^^:*-^. A-n-y^f-ji^y 
x:=.;i/^:fS> 4 -tert- :?^;u:7x n;u^;l-^. 4-n- 
'^+v;i/:7x~;u^:j-3l. 4 -^^^ p^^vi^:7x:^;^^:f 
3S. 4~ n -:t^^;b3^x-;i.^:i-|6, 4_n-K^vil/3/ 
xx;u^;fit, 4- n 5JT'v;u:7x—ji/5^:i-S, 2. 

3- vy ^;i/:7x-;i/^:*-5. 3. 4 ^;i/:7x— 
:t^s 3-> h^i^:7xz:;u5^:f3l. 4->h^v7?x-jU 

3-x h^v3^xzi;u^:i-S. 4-xh+:>:7x=. 

4-n-::^P7K^i^:7x-;u^:tS. 4-n-:? 
h+i^:;x— 4 - n -^^v;b;i-^>^7x-ji/^ 
4- n -:i-^^7^:t-:*^i/:7x— ;uT:t3t. 4-n-7^ 
v;U:*- + V':7x— ;UT:^S. 3. 4-i;> h^v:7xz: 

3-;»^^;U-4-/ h^->:7x— 3-:7;U 
:i-D:7x=.iu^:i-S, 4-:7iU:i-p:7x-;i.^;*-S. 4-'27 
pp:7x=.;u^:j-S, 2-y ^;u-4~^pp:7x-;u^:4- 
2-^PP-4-;/ h + v:7x^;i.^:t^. 4-7'x^ 
ii^:7x-;u^:tS. 4- (4' ^;i.:7x~;u) :7xn;u 
^:1-S. 4- (4' h^v:7x-^U) :7x^;i.^;i-S, 
^-i-y'f')U'J':t&. 2-i-y^)i.^:t^ti:i£<Dmm^tz\i 

/S, N--r v^p tf;uT^yS. N-n -::?^;uT5y S 

N, N-i^x^^jl^TSyS, N. N-v-n-:f5^;uT5y 
N- v-n ~^ + v;UT^y N. N-v-n- 

N--v-n - K^v;i/T5-/3I. N-:7x-;UT5y N 
- (4--y ^;U7x— iU) 75/^, H-yjL=^)V-N->^ 
^;UT5yS. N-^^x— ;u-N-x^;UT5/S. N. N 
-v^:7x:^;uy n. n-v^ (4-y ^^u:7x-;u) 
75/^. N. N-v (4-x^;u:7x— ;u) rsys. n 
, N-v (4-;^ h^i/::7x^;u) T^y^. n-37x— ;u 



fluQrophai>i o)^ ffoxjp , 2-chlaro phen^ oxy group , 3-chloro 
phenyl oxy groap , 4-chl oro phaiyl oxy group , 4 - bromoj^tienyl 
o?^groip,4-trifliK)r(OTeth}4phen}d o?^ grovq? , 3,4-di 
chlorophenyl oxy group and2 - metJ^ - 4-chloro phen>d oxy 
groi^),2-<:hloro-4-metliylphenyl oxygroiT),3-chloro-4- 
methydphenyl o?Qr group , 2-chloro - 4 - methoxyphenyl o>y groi^) , 
4 - ph^i)4 phaiyl otqt groip 3 - phory! pher^d oxy groip , 4 - (4' - 
methylphenjd) phenyi oxy group , 4 - (4' - metho^henyl) phen>i 
oxy grovp , 1 - naphthylo^groijp , 2 -naphthyloxy grovp and 4 - 
ethoxy-1 -naphth>doxygroip,6-rnethoxy-2-iiaphthJdoxy 
groip ,7 - ethoj^- 2 -naphthyloxy groip , 2 - foryloxy groiq? , 2 - 
Uniepyloxy group , 3 - thienjioxy grovp , 2 - pyrictyloxy group , 3 - 
pyri(^oxy groi^ and4-pyrid^03qrgroiporothersii)stitiitedor 
unsubstituted aryioxy groip , 



[0066] For exanple iAen>4thio group , 3 - mettqdphenyl thio groip , 
4 - methydphenyi thio groip , 4 - eth^ phen>dthio group , 4 - n - 
{H-opyl phmydthio groip , 4 - n-butyl phen>dthio groip , 4 - t-but)d 
phatylthio groiq) , 4 - rt-hexyi pheir^thio grovp , 4 - cyclohe?^ 
pheriyithio group , 4 - n-octyi phenyl thi o groiq) , 4 - n - dodecyl 
phraylthio group , 4 - n - octa^cyi phenjdthio grotp ^,3-di 
methylpheiiyl thio groxsp , 3,4-di rneiliylphenyl thio group , 3 - 
nEthc»Qphm^ thio groip , 4 - metho?^her^ thio groip , 3 - 
ethojyphenylthio groiq^ , 4 - etho^^phen^ithio groip , 4 - n- 
propojgrpheiiylthio groip , 4 - n - butoxy pharjdthio groip , 4 - n- 
he>Qd oxy pha^ thi o groip , 4 - n-octyl oxy phenyl thi o groip ,4 - n - 
dec}d oxy phen^thio group , 3,4-di methoj^hen^ thio grovp and 
3 - meth}4 - 4 - metho^Q'plier^ thio groip , 3 - flucffopheanyl thio 
groip,4-fluorophenjd tMogroup,4-cHorophertyltiTiog'o^ and 
2 -method -4-chlQro pherr^thio group , 2-chloro - 4 - 
w^boxyf^ienyi thi o groip , 4 - phenyl phet^ thio groi^) , 4 - (4* - 
methyiphenjd) phenylthio groip , 4 - (4' - n^hoxy]^Aienyi) 
phei^dthio group , 1 - naphthyd thio grox^) and2-napW5d thio 
group or od^ substituted or iinsubstitiited 



[0067] For exanple N - meth^damino group , N - ethydanino group , 
N - i sofH-opyd anino groip , N - n-butjd ami no groi^ , N - n-hexj4 
anmogroup,N-n-decyd amino groi5>,N-n-tetradecjd anino 
groip , NjNj-di meth^danino groip , NJ^J-di ettrylanino group andN, 
N-di - n-butyd amino group , HNkB - n-hexy4 anino groi^) , NJ^- 
di - n-octydaninogroip,N,NKli -n-decyd anino groip , NJWi 
- n - dodecyd anino group , N - phenyianino groip , N - (4 - 
metlQdph^iyl) anino groiq) andN-jAerqd -N-mefl^danino 
groiq3 , N - phenyd - N - eth^anino group , N,N-di phmylanino 
groif) Jvl,N-di (4 - meth^pherr^) anino group , N,N-<li (4 - ethjd 
pher^) anino group , N,N-di (4 - methoxyphenyl) amino groip and 
N-i*enyl -N-naphthyl anino groi?) or other substituted anino 
groq>, anino groip, cyano group and hydro^^r group, 
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[0 0 6 8] mxii. l-+v:^;u7fC-;u 

n- K7^v;U:*-*v*;U7H— n -^^ h^'rv;U:*-*v 

(3->^;U'Oi^;u:f4rv) ;uS. (4-te 

^^v^uit^v/) *;U7H— (4 p pk>v;u:1-^ 

^;u:7x *Ji^7H~>uS. (3 ;u 
(4-xT)U:7xz:;u:j-:^*» 

(4-y h + v'^x^^U^-^^v') :^;U7Kx;uS, (2- 
y h4^v:7xzi;u:i-:^v/) *;U7tC - iUS, (4-xh^i^3? 

v) *;i.7H-;i.S«if(3r)-COORi S Ri(*HtIi5 

[0 0 6 9] mxii. 7h;u5;uS, -?t^;u:tiji/7t^x;ix^, x 
^;u*ji/7Hx;us, n -:^pe;u*;U7Kx;us. n-:/^;u 
*;U7tC— n -^^v;u*;U7t?— JUS. n-:<-^^;u* 

^r-rvJu/j;u7H— ;uii* v^p^*v;u*;u?t^~juS. ^> 
i/;u*;i/7Rx;ns, 3?x*f^;u*;i/7K— ;uS. (4-^^ji/ 
'^VviU) *;u7H-;uS. (4 -tert-::f^juK>i;;u) * 
jutHxjUI, (4 h+v/^>i^;u) :^;i.7tc-;i/S> (4 

(4 --;»«^JU'7x^JU) *;U7K— ;U^i. (3-;^^JU:7x:=. 

(4 -tert-::^^;u:7x— ;u) ^;U7tc-;uS, (4-> 
v7xx;u) :^;u7tC;L;U;S> ( 2 -> v:7 x^;i/) 
H?— (4-x h4^v::?xxju) :^3jU7K-;i.S, (4- 

[0 0 7 0] ffyTlli. >^;u*>i/7Hx;u:i-4^vS. x^ju* 
;i.7t?-;i/^:tvS. n -z^peJU^JU^t^-JU:!-*^^. n- 

— ;u:t^v*. 2 -x^ju/^^^^vju^jUTtC— ;u:l-4^vS. n 

=.)u:t^iy^. y ^^-^)li3)\^7¥s-)[.-t^'>&. (4' 
^)V^>\>>\^'h)i.7fs-)\,) -t^zy^. (4' -tert-:^^;i/ 



[0068] For example carboxji groip , irEthojQcarbonyl groip , etho 
xy carborr^ groi^) , n - prqx>xy carbcmy! groip , n -biitoxy 
carbonyl groip , isobutoxy carbon>d groi^ , n - pentylo^ carbonyl 
groip , n-hracyl oxycarbon)d groip , n-octyi oxycarbon>4 groip , 2 - 
ethylhex>d oxycarbon>4 groiq> , n - dec>i oxycarbon^d groip ^ - 
dodecyl o^Qflcarbonjd groip , n - tetradecyl oxycarbcaiyl groip , n - 
hexadecjd ox)€a]ixHiy] groip , n - octadec)d ox 
cyclohexyloxy carbanyl groi^ , benzyloxjcarbonyl groip , 
phenethji oxycarbonjd groip and (4 - methylbenz^d oxy ) carbor^ 
groip , (3 - methylbQizyl oxy) carbcaijd groiq) , (4 - t-but>d 
baiZ)^oxy ) carbonyl groip , (4 - methoxy baizyio?^ ) carbonyl 
groi^,(4-chlOTobaiz>^oxy) carbonjd group , phenyl oxycarborxyl 
groip £0x1 (4 - meth>dpher^ carbon>d grovp , (3 - 
meth)dphen)d oxy) carboi^ groi^ , (4 - eth^ phen>1 oxy) 
carbon^ groiq>, (4- t-bvit}d phenyl oxy) carbor^ group , (4 - 
methoxyphoTjdo?^) carbon>dgron),(2-methoj^hertyloxy) 
carbon^ grovp , (4 - etho^ty phenyl oxy) carbon^d groip , (4 - 
fluorophenyd oxy) carbonyl groipor otte-CXDORl group (In 
basis> Rl diqjlays same meaning to description above. ) , 



[0069] For example forrryl groiq? , method carbonjd group , eth^^ car 
bor^d groip, n- propyl carbonyl groip, n-butyl carbonyl groip , 
n-h^cyl carbonyl groiq> , n-octjd carbmjd groq) , 2 - ethyltexyl 
carbon^ groip , n - dec}d carbon^d groip , n - dodecyl carboityl 
groip^-tetradecjd carbonyl groiq) , n - hexadec>d carbonyl groip, 
n- octadec>d carbonyl groq) , cyclohex)^ carbon^ grovp , benzyl 
carbon^d groip , phenethyl carbcMiyl grovp and (4 - methylbenzjd ) 
carbonjd groiq) , (4 - t-bu^ benzjd ) carbonyl grovp , (4 - methoxy 
benz>4 ) carbon^ group , (4-chloro ben2yl ) carbor^ group , 
phenjd carbonyl grovq? and (4 - methylphenyl ) carbon>d groiq? , (3 - 
methjdphen^d ) carbon>d groip , (4 - ethyl ptei>4 ) carbonyl group , 
(4-t-butylphei^) carbQn>d groi^ , (4 - methoxyphenjd ) carboi^ 
groip,(2-methoxyphraT>d) carboir/l groiq>, (4- ethoxy phenyl) 
carbon>d group , (4 - fluoropteryl ) carbonyl groiq^ , amide or other - 
CD R2 group (Inbasis^ R2diq5lays same meaning to description 
above. ) , 



[0070] For ©cample methyl carboi^ oxy groip , ethjd carbonyl oxy 
groip,n-propyl carbonyl oxy groip, n-butyl carbonjd o^tygroifl), 
n-periydcarbosnyloxygroi?*, n-hejgd carbonyl oxy group, then- 
octyl cartxMiyl oxy groip, 2 - ethjdhraQd carbonyl oxy group , n- 
dec^ carbor^ oxy groip , n - dodecyl carbonyl ox^ groip , n - 
tetradecyl carbon^ oxy groip , n - hexadecyl carbonyl oxy groip , 
then -octadecjl carbonyl o?Q^ group, cyclohex>l carbonyl o?q^ 
groi5>, benzyl carbor^ oxy group, pheneth^ carbonyl o^^grovp 
and ( 4* -methylbenzyl carbonyl) oxy groq) , ( 4* - t-butyl benzjl 
carbonyl) o?ty groip , the ( 4* - methoxy beaizyl carbonyl ) oxy 
group, (4'-chloro benzyl carbonjl) oxygroi^), pherql carbonyl 
oxygroip and ( 4 - methylphenyl carbonyl ) oxygroup,(3'- 
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) -;u:^>U7H-;u:^-^v*, (4' ~>^;u 

)V7i(-)u) :t+'>3£. (4' -xf^;u:7x— ;b*;i.?tC— 
^^vS. (4' -tert- :?^;u:7x— ;u^;b7tC-;u) 
i^S. (4' h^*>:7x— ;u:^;U7H~;u) ( 
2' h^i>:7x-;i.^;U7K-;u) (4' 
h^i^yjL-}\^i3j[.7^s:^j\y) (4' -:7;i.:l-P7 

[007 1] :^mm0^^m^m^m^\z^i^x\t. vk> 

V'Cf, f ] v-Of^y [1.2. 3-cd:r ,2\3'-lm]^'J U>g|^<* 
> V^tf, f ] v-r y [1,2, 3-cd: r . 2' , 3' -Im]^ ij U>g|^ 

-i±r3iS5tB*?^^-r*^. Sffg-ciBAttfcatifcefeicjg 



IS. mTO^b^ife) (^b7-4fc8 4) $^tf^C^X)<'C^*X)< 



[007 3] 



methjdpheiqd carbonyl ) oxygron),the(4*-ethyi phenji carboi^ 
) o?£ygroi5>,(4*-t-butylphaijdcarboi54) oxygroip,(4'- 
methoxypl^n>d carbon}^ ) oxygroup,(2*-metho?^hatyi 
carbonyi) o?ygroip,(4*-etho?^pheiiylcarbc>ri^ ) oxygroip, 
the ( 4' - fluorophen>d carbon>d ) ogrgroip or other -OOOR3 
groip (In basis, R3 displays sarnemeamig to description above. ) 
can be listed 



[0071] Regarding orgaiiic electroluminescent element of this inventi 
(Ml, fact that at least 1 kind you use the di benzo [f,fj di ind^ [1^, 3- 
cd: r^*,3*-hn] perylene derivative is feature, it uses for luminescent 
layer vAai with for example di benzo [ff] di indeno [1^2, 3- cd:!*^', 
3 -hn] perjdene derivative as theli^ emitting component, it 
beccmes possible in orange to red color is not forma-, in the 
hi^ bri^Ttness is siperior in durability to offer orgpnic 
electroluminescent elenent v^ch li^ enittii^ isctone. In addition, 
vshoi luminescent layer is formed combining with otha- h^ 
enitting conponait,it becomes possible in white vAich in 
bri^itness is supmor in thedurability also for organic 
electroluminescent elemmt which li^ emitting is done to offe*. 

[0072] Compound (Oienical Formula 7 to Chemical Fomula 8 4) bel 
ow fcH* example can be listed as arfxxfiment of COTpound Awhich 
relates to this invention, but this invention is not soitKthing which 
islimited in these. Furthermore in example compound, as for Ph 
phenyl group, as forthe Bz benzyl group is displayed 

[0073] 
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[Chemical Formula 7] 
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B'6 




n-C4Hg 
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[Oienical Formila 13] 



n-C5Hi3 




n-CsHiy 
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B-11 




n-C4H9 



n-C4H9 
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IVC4H9 



n-C4H9 
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B-13 




tert-C4H9 lert-C4H9 
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B-18 
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n-CaH-iy 





B-21 
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n-CieH33 



n-Ci6H33 
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n-C,fiH 



16"33 



n-Ci6H33 
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n-C7Hi5 n-C3H7 
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tert-C^Ho 




[Chenical Formula 20] 
tert-C4H9 



tert-CaHg 
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C2H 
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n-C4H9 
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HOHfiC 
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n-C5H^3 C2HS 
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[^b 2 5 ] [Chemical Foimila 25] 

CH3 CH3 

CHa ^ ^ ^ CH3 



n-C3H7 n-C3H7 



B-44 



n-CaH 



n-C3H7 n-CsHy 




n"C3H7 n-CsHy 



C2H5 •}-C6Hi3 



n-CgHfs C2H5 
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C2H5 



C2HS 



n-CgH^a C2H5 
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C-1 




C-2 



CH3O' 



C2H5O 



9C2H5 
.OCH3 



OCHa 
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CHaO OCH3 
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[0151] *f£W(c^S^b^!t4gA, m^li. ( 1 - 

A) •ca^tV'S^b^iaili. WtLIS. J. Amer. Chem. Soc. . 
118. 2374 (1996) \zUm<0y3mKm^X»&'ri>Ztt<V 

f^*:>*». (2) (ib8 5) -casti 

^ib^ife^-teiC (3) (^b8 5) x^mttihit^^t^. 

c t (z c*: y iiig-r s c 1 3b< T- * o 



[0151] Following to iTEthcdvvliich is stated in for exanple Journal o 
f the AnErican Chemical Society (0002-7863, JACSAT) , 1 1 8, 2 374 
(1996) it can produce theconrpoimdvvhich is displayed \vi 
corrpound Aand for exanple General Forrmla(l -A) which relate 
tothe this invention- It can produce corrpoiindvvhich is di^layed 
with namely, for exanple General Fomxjla (2) (Oiemical Forrrula 8 
S) and theconpound which is di^layed with general formda (3) 
(Chenical Fonnda 8 5), with for exanple aluminum chloride/ 
sodiumdilmde , cobalt fluoride OTreactingundar existing of 
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^19 X20 



Xs X5 



(2) 



trifluoroacetic acid thallium 
[0152] 

[Charical Fc»mila 85] 




Xi7 



(3) 



ca*. Xi-x2Gii-i§s (1-A) tmcmm^^-r:^ 



[0 15 3] IS). (2) C3) V^^tl 

^-<>l/[k] ^;U^7>5^>^^«:li. i5g^fi. J. Chem. 
Soc. , 1555 (1949), J. Amer. Chem. Soc. . 51 . 436 (19 
51), J. Amer. Chem. Soc, 74 , 1075 (1952) , Indian. 

J. Chem. Sect.B, 15B . 32 (1977) , J. Org. Chem., 5 
0 , 1948 (1985) , J. Org. Chem.. 58 , 1415 (1993) \z 

I*. Tiz-^^^a>mm» m^it^ Chem. Rev.. 65. 261 
(1965)(::S3t:^;i/,<=BSStiTl^'5>3 t^>-*f^>mm» 

tLX. Advances in Heterocyclic Chemistry vol 26 , 

P135 (1980) \zmm<&h:\ tT-\i'i'y^u>mmw$:&^ 



[0 15 4] fSi. v^>l/[f.r]v^>xy [1,2,3-cd:r, 

• 4' 7, 7' -7-h^yjL=L)U] v-f>Try [1,2,3-cd 
:r.2\3'-lm]Ki;u>^ Tt^it?^. (1-A) (cfc 

t^r. Xi, Xfi. X7 ^S<*:t;Xi2;5<[^^(c:7xr:;u^T*fe 

JLO^(Dffe(DX;J><7kl^|g^T*fc-g>^b^ttf^:, rr*fcSat 
$ttTl>S ClW^f*, J. Amer. Chem. Soc. 118. 2374(19 
96) fClBK^tiTL^*] ^tl)>m0it^mt^htlXl\ 



(In Fonnjla,asfor Xl to X20 same nEaning as General FOTnijIa(l - 
A) is displayed) 

[01 53] Furthemxjre following to method wiiich is stated in fir exam 
pie Journal of the Orenical Society (JC^SIA) , 1555 (1949), the 
Journal of the American Chemical Society (0002-7863, JACSAT) , 51 , 
436(1951), Journal ofthe American Chemical Society (0002-7863, 
JA(^AT), 74, 1075(1952), Indian. J. Chem. st.B,15B,32 
(1977) , the Journal of Organic Chemistry (0022-3263, JOCEAH) , 5 
0, 1 948 (1985) , Journal of Qr^c Chemistry (0022-3263, 
JOCEAH), 58 and 1415(1993) it can produce benzo[k] 
fluoranthaie dmvative \;^ch isdi^layed with Gaieral Fomula (2) 
and gai^al fonrula (3). It can produce namely, for exanple T Sessa 
I clone daivative (the manufacturing method is statedin fac exanple 
Clienncal Reviews , 6 5, 2 61 (1965)) fly > the yne dmvative after 
reacting by deviaticmfromcarbon monoxide doing. In addition, 
there is statanent in Advance sin Heterocyclic Chemistry vol 26 
and pl35 (1980) , for exanple isobenzofiiran derivative (as for 
exanple review, it can produce) and acmaphthydene dorivative after 
reacting, by dehydradondoing. 

[0154] FurthermcM-e Xl ,X6,X7 andXl2arethephaT0 groipsimd 
taneously in di benzo {[ff] - 4, 4' ,7, 7 - tetraph^} di indeno [1,2, 
3- cd: r,2'3*-lm] per>dene and namely, Gaieral Formila (1 - A) as di 
benzo [ff] di ind^ [1 ,2, 3- cd: 1 ',2',3'-bn] pa:y4ene daivative,, 
theconpound where and other X are hydrogaiatomhas 
ahTead)*)eai produced, (being stated in for exanple Journal ofthe 
Anmcan Chenical Society (0002-7863, JACSAT) , 1 1 8, 2 
374(1996) ) is not known, as for theconpound other than that. 



ISTAs Paterra(tm), Version 1 .5 (Tha^ may be errors in the above translation I STA cannot 

be held liable fcraiy detriment frcmitsuse. WWW: http://www.intlsciaice.com Tel:800^30-5727) 



P.109 



JP 98330295A Machine Translation 



[0 15 5] * ?>IC, ( 1 - A) a)#»^f^jaLfc» 



[0 15 6] fa, *3gB^ic«*4b^iaAii. ii^fzcfeyffiffl 

S * iS fc 1 b ^ ^ ffi ffl r ^ C it I ± » * L t ^ C .fc a 



[015 7] m^mnmi^m^it. a^. -*t(Dm«PBifw. 

T^A^mm. m^;^Afa2i^fcctt/^3tii(o^tt^n<D^ii 

mmis^ifm^^x^^Mmit. ^tti^tiaymizisi^x. ;^a 
mm^mr^mtnmmn^^'ri>m^m^\zwfxmmr 



[0 15 8] *5g0^0*«ilS«3fe^^-fCfcl^-C. **B^fw 
A«i5lfiK»fcfflt>4Ci:/i<»*L<. jE^LaAMi2lfiK»*fc 

. ^^BMizm^it^mAit. mi^xmmLxtj:<. &i>i^ 
itm^mmLxt^i^o 



[01 55] Furthemnore, after forming skeleton of General Fomula ( 1 - A 
), following to the conventional method, it is possible also to 
produce conpound which possesses the desired substituent with 
converacHiof siibstitioit. 

[01 56] Furthemnore conpound A\\Jiich relates to this invCTtion are 
times wten it i^oduced with type which formed solvral affinitive 
sid:)stance of solvent (for example toluene or other aromatic 
hydrocarbon solvait)wliichisused within case, but regarding to 
this invention, it is somsthingwhich includes this kind of solvent 
affinitive substance. Qfcourse, it is something which includes also 
solventless didiesdressed with sauce wiiich do not contain solvait. 
Asforsolventless dishes dressed with sauce of compound A which 
relatesto this invention of course, also this kind of solvait affinitive 
substance can be xjsed to theorganicelectroluminescaTt element of 
this inventioa When compound A which relates to this invaition, 
is used for organic electrolxmnescentelementjointly using 
recrystallization method, column chromatograpl^, sublimation 
purification method or other purification method , or thesranethod, 
fact that you use compound \^di raises purity isdesLrable thing. 

[0157] Organic electroluminescent element, usually, between pair 
of electrodes, at least one layer clamping doing theluminesc^ layer 
which contains li^enissicxicompcni^ of at least 1 kind, is 
something whichbecomesw It considers each functional level of 
positive hole iipection and positive hole tran^rt , the electron 
irgection and electron tran^^rt of compound which is used for 
luninescait layar, it i^x)ssible also to provide electroivinplanted 
tran^XMt layer which contains positive hole iigection tran4x)rt 
layer arKi/or electron iigection tran^xHtCOTporoTt which contains 
positive hole iigection tranqDort conponent according to desire. 
^Vhen positive hole iigection function and positive hole transport 
fimctional and/OT electron iigection function of conpoundwhich is 
used for for example luninescait layer, electron tran^Dort fiincticHi 
is satisfactory, it it canconstitute of element of type where 
luminescait layer conirines thepositive hole iigection tranqxat 
laya* and/or electron-implanted transport laya-. Of coxirse, it is 
possible also to constitute of element (elenEJit of sin^elaya-type) 
of th^ype winch does not provide layer of both of positive hole 
iigecticai tranqx«t layer theelectron-implanted tran^xat layer 
depending upon in case. In additicMi, respective laya* of positive 
hole iigecticn transport layer, electrcH>inplanted transport lays' 
and theluninescent layer, even when being a construction more, 
may be nultilaya- construction, the positive hole irgection tran^xat 
layCT and electron-implanted tran^x>rt iaya- can also ccmstitute 
providing laya-whidpossesses iigection function in respective 
layCT, and layer whiclpossesses transport function separately. 

[0158] In orgprric electroluminescent element of this invention, as fo 
r conpound A which relates to the this invention, positive hole 
iigection tranqxHtconponoTt, it is desirable to use for li^ 
emission componaitor electron iigection transpcxt compooaxt, it is 
more desirable to use for positive hole irgectiontran^XDrt 
conponent or li^ enisaon conponent, especially it is desirable to 
use forthe light enission conponent. Reading organic 
electroluninesc^ element of this invention, it is possible to use 
conpound Awhich relates to this inventiOT, with alcHie, or iniltiple 
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tojointlyuse isposable. 

[01 59] As constituticm of orgpnic electroluminescent elermit of this 
invention, it is not scnnething whichespedally is lirrited, for 
exanple (A) anode / positive hole iigection tran^xat layer / 
luminescent laya- / electron-inplanted transport layer / cathode type 
elematf (Figure 1), (B) anode / positive hole injection tran^rt 
layer / luminescent layer / cathode type element (Figure 2),the (Q 
anode / luninescent layer / electron-inplanted transpcat layer / 
cathode type element (Figure 3) and P) anode /luminescent layer/ 
cathode type elemait (Figure 4) etc can be listed Furthennre, it is 
possible also to make (E) anode /positive hole injection transport 
layer / electron-inplanted transport layer / luminescent layer / 
electron-inplanted transport layer / cathode type elamit (Figure 5) 
v^chis a elemait of type which insats luminescent layer with 
electrm-inplantedtran^rt layer. As element ccxifigurati(^ of (D) 
type, li^ emission conponoTt more with diapeelanent of type 
which clamping isdcr^ of course is between pair of electrodes but, 
Furthennore, for exanple (F) positive hole iigection tranqxirt 
cmpcfnertt , element (Figure 6) of type wliich with shapewiiich 
nixes enissacxi conpcHient and electron iigection tran^xnt 
conponoit clamping is dQnemore between pair of electrodes, with 

(G) positive hole iigection transport cmponent and theelemmt 
(Figure 7) of type wiiich shape whidi nixes light arissicMi 
conpanoit clanping isdone more brtween pair of electrodes, with 

(H) li^ emission component and there is a element (Figure 8) oflhe 
type which ^iq^e wWch nixes electron iigection tran^xjrt 
component theclaraping is done more betvwsen pair of electrodes. 
Regarding organic electroluminescent element of this invention, it 

is not swnething vsdiich is linitedto these element configuration, 
poative hole iigection transport layer , luninescent layo- and 
electron-implanted transport lay^ nultiple laya^ can beprovided in 
client of respective type. In addition, with positive hole iigection 
tranqxjrtlaya- and luminescent layer, positive hole iigection 
transport conpanaitand with of nixed layer and/or luninescent 
layer and electron-implanted transport layer of li^ enission 
conponent, it is possible alsoin element of re^Dective type, to 
povide nixed layer of li^ enissiai conponaitand electron 
iigectiOTitran^rtcOTpment. Constitution ofa mere desirable 
organic electroluminescent elanent, (A) type elenrat , (B) 
typeelement , (Q type elemal , (E) type element , (F) type elenrat , is 
the(Q type elernent or (H) type element, furtharrcre and 

(A)type elanent , (B) type elonent , (Q type elenent , is (F) type 
elementor (H) type eleoBnt 

[0160] As oiganic electroluminescent element of this invention, you 
e3q)laincOTceming(A) anode /positive hole iigection tran^xjrt 
laya- / luminescent layo* / electrcHi-inplanted tran^rt lay^ / 
cathode typeelement which is shown in for exanple (Figure 1). In ( 
Figure 1), as for las for substrate and2asfQrtheanode ahdSasfor 
positive hole iigection tran^xat layer and 4 as fw luninescent 
layer and 5 as f(M- electron-inplanted transport layer and6asfQr 
cathode and the? power sipply is showa 

[0161] It isnot something wliere as for OTganic electroluminescent el 
ement of this invention, it isdesirable, to be supported in substrate 1, 
especially limits as the substrate. It isdesirable, for exanple ^ass 
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dieet and transparent plastic dieet ( for example polyester , 
polycarbonate, polysulfone, polyrneth>drnethacryiate , 
polypropjdoie and polyethjdene or other sheet), senitranq^arent 
plastic d^et, quartz andthe tranqiarent ceranic or to be a 
trans>arait or senitran^parent, can list those v^iiich consist of 
conposite die^A^ch corribines these. Furthennore, to substrate, is 
possible also fact that enission color iscontrolledconttniiig for 
exanple color filta- film , coIch* conversion film and dielectric 
reflective film 

[01 62] As anode 2, as electrode substance, it is desirable to use meta 
1 , the alloy or electrical conductivity conpound where work 
fijnction is large relatively, for exanple gold , platinum, silver, 
copper, cobalt, nickel , the palladium, vanadium, tun^ten, tin 
oxide, ziiK oxide, ITO (indiiim* tin* oxide), the polythiophene 
and polypyrrole etc can be listed as electrode substance which is 
usedfcHihe anode. It is possible to use these electrode substance, 
with alone, or plural tojointly use is posable. It can fcffm aixxle, on 
substrate these electrode substance, with for exanple vapor 
deposition method andthe guttering method or other method . In 
addition, anode nay be structure more, or to be nxiltilaya-striicture 
iSX)sable. It sets ^leet electrical resistance of anode, to preferably , 
several hundred /square or below , more preferably andthe 5 to 50 

/square extoTt. thickness of anode, it depends on also material of 
electrode substancewhich isused, but generally, it sets to 5 to 1000 
nm extent , more preferably and the 10 to 500 nm extent. 

[0163] Positive hole iigection transport laysr 3 makes fill of positiv 
e hole (hole) fi*om anode easy is layerwhich contains cc»rpound 
which possesses fimction which transportsthe positive hole wMch 
fijncticHied, and was filled and. at least 1 kind using conpound 
(Such as for exanple phthalocyanine derivative , triaryl methane 
derivative , triaryl amine derivative , oxazole derivative , Itydrazone 
derivative, stilboie derivative , pyrazoline derivative , polysilane 
derivative, polyphenyIenevin>daieand its derivative, 
polythiopheneaffxi its derivative and polyN- vinyl carbazole 
derivative ) wiiich possesses conpound Aand/or other positive 
hole iigection tranqxat fimctionv^hich relates to this invention it 
can fcttm positive hole ii^ectiontran^Dort layer. Furthermore it is 
possible to use conpound which possessesthe positive hole 
irgecticsi transport &sncdon, with alone, or plural tojointly use is 
possible. 

[0164] Reg3rding to this invention, triaryl amine darivative ( for ex 
ample 4, 4* - bis (N - phen>d - N - (4" - meth^phar^) arnino ) 
biphen)4 , 4, 4* - bis (N - phen^d - N - (3" - rn^ylphen>d) ainino ) 
bipher^ , 4, 4* - bis (N - phen>d -N- (3" - methoxyph^^) amino ) 
biphen^ , 4, 4* - bis (N - phenyl -N-(r-naphth>i) amino) 
biphei^,3,3*-dimeth>d-4,4'-bis (N-ph^ -N- (3**- 
meth>dphenj4) anino) biptenyl , 1,1 - bis ( 4* - [N,N-di (4" - 
metl^pteiyi) amino] phen^d) cyclohexane,9,10-bis(N-(4'- 
nfEth>dpheityl)-N-(4"-n-but>dphaiyl) anino) phenarthrene , 3,8 - 
bis(NJ^Kiiphenylamino) -6 -phenyl phenanthridne and4- 
n^*h>d-N,N-bis ( 4" ,4"* - bis [K , N-di (4 - methylphei^) 
anino] bijAmyi - 4-yl ) aniline, N,N- bis (4 -(diphenyianino) 
phmjd) -HN-^ phei^ - 1,3-di anino benzene, N,N- his (4- 
(dipher^anino) phen>d ) -N,N-di phen>i - 1,4-di amino benzaie, 
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5,5" - bis (4 - (bis [4 - itetl^pheiTyl] amno) phei^ ) - 2, 2' : 5' ,2" - 
terthiophene , 1 ,3,5 - tris (diphenyiamino) benzene , 4, 4\ 4" - tris (N - 
carbazo>d) triphenyl amine and 4, 4\ 4" - tris (N-(3'"- 
niethylphaiyi)-N-phaajianmo) triphenyl anine ), 
polytfiiophme and its derivative and poly N - vinyl carbazole 
derivative such as 4, 4\ 4" - tris (NJsf - bis (4"' - t-but>d biphenjd - 
4" "-yi ) anino ) triphenyd anine and 13,5 - tris (N - (4'-di 
phaqdamino phmyl) - N - phenylanino benzaie are more desirable 
as cxinpound vvWch possesses other positive hole iigection 
transport function >\hidiit uses. When cxMipoundwliich possesses 
conpourd A and other positive hole iqection tran^rt functicMi 
whichrelate to this invention isjointly used, as for ratio of 
compound A whichrelates to this invention which is occupied in 
positive hole iqection transpcMt layer, it manufecturean preferably 
and 0.1 to40wei^%extQit. 



[01 65] Luminescent layer 4 is layo- \^llich contains conpound whic 
h possesses thefurxrtion which forriBexdtoniqectiQnf^^ of 
positive hole and electrOT,tho9e transport function , with 
reconirination of positive hole and electroa at least 1 kind using 
OMipound (for example acridone derivative, quinacridone 
derivative, diketopyrrolopyrrole derivative , polycyclic aromatic 
conpound (fcM- example ruhrene, anthracene, t^cene, pyrene, 
perydoie, chrysoie, decacyclme, coronesie, tetra phenyl 
cyclopentadiene , pentaphertyl c^lopentadiene , 9,10^ phenjd 
anthracene, 9, 10 -bis (phenyl ethin>d)anthrac^, 1,4-bis (9*- 
ethin^ anthracen^ ) bmzeaie , 4, 4' - bis (9" - ethki^ anthracenyi ) 
biphen^ ), triaryl amine dmvative (compound winch you nration 
earlier as compound which possesses for example positive hole 
iijection tran^xMt function can be listed), OTganooietallic complex ( 
for example tris (8 - quinolinolato) alurrinum, bis (10 - benzo [h] 
quinolinolato) bayllium, zinc salt of 2 - (2' - hydroxypl^nyi) 
boEoxazole, zinc salt of 2 - (2* - hydroxyi*en>d) benzothiazole, 
zincsalt of4-hydro3Qracridme, zinc salt ofB-hydtoxyflavone, 
baylliumsalt of 5 - hydrojQ^ flavone, aluminum salt of 5 - Itydro?^ 
flavone), stilbaie derivative (forexanple 1,1,4,4 - tetra phoiyi- I, 
3 - butadiaie , 4, 4' - bis (2,2Kli pher^l vinyl) biphen>d , 4, 4' - bis 
[(1,1,2 -triphen5d)ethenyi] biphaijd), coumarin derivative {far 
example coumarinl, coumarin 6, coumarin?, coumarin 30, 
coumarin 106, coumarin 138, coumarin 151, courrarin 152, 
coumarin 153, coumarin 307, coumarin 31 1, coumarin 31 4, 
coumarin 334 , coumarin 338, coumarin 343 and coumarin 500), 
suchas pyrandOTvative ( for example DCMl andDC3VC), oxazcHie 
derivative ( for exanple Mle red ), benzothiazole daivati ve , 
benzoxazole dmvative , baizinidazole derivative , pyrazine 
derivative, dnnanic add ester dmvative , polyN-vin^d carbazole 
and its dmvative , polythiophene and its derivative , 
polyphenylene and its derivative , poly fluOTene and its derivative , 
polyphen^enevinjdeneanditsdaivative, polybiptfienylene 
vinylene and its derivative , poly terphei^ene vinylene and its 
daivative, poly nqMiydenevinylaie and its derivative. 
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polythienylene vii^ene and its derivative ) vAnch possesses 
compound A and/or other 11^ emission functiom^iTich relates to 
this invention it can form luminescent lay^. Regarding org^c 
electroluminesoent elanent of this invention, it is desirable to 
contain compound As^iiich relates to this invention in luminescent 
laya*. Wh^corrpound v^hich possesses compound A and othar 
li^ emission function v^chrelate to this invoitioo is jointly 
used, as for ratio of ccffnpound A wtiichrelates to this invation 
vMch is occupied in luminescent layer, preferably , theO.OOl to 99. 
999 wt% extent , more preferably ami 0.01 to 99.99 wt% extoit , 
ftnthermore it manufactures in thepreferably and 0. 1 to 99.9 wt% 
extent. 



[0166] Regarding to this invention, luminescent Qrg9iKMnetallic co 
nplex is nrwe desirable as COTnpoimd wtriclpossesses other li^ 
emission function which it uses. As stated in for exanple Journal of 
Applied Physics (0021-8979, JAPIAU), 6 5, 3 610 (1989) and 
Japan Unexamined Patait Pi4>licaticHi Hei 5 - 214332 disclosure , 
also to constitute with from thehost corrpound and guest conpound 
(dopant) it is possible luminescent layer. It is possible, furthemiDre, 
toforailiirainescCTt laya* corrpound A wliichrelatesto this 
invention, as host conpound usiiig, it is possible also to fcHm 
thelmrinescent layer as gt£St compound usii^ Whenluninescait 
layer conpound A which relates to this inwrntion, is formed as the 
guest conpovmdusing, it can list conpound wiiich possesses for 
exanpleafc»:CT£nticffied other li^ arisaon function as host 
compound, for exanple liinmescaitCHrg^nometallic complex or 
triaiyl anine daivative ignore desirable. In this case, conpound A 
which relates to this invention vis-a-vis luninescoit 
organometallic conplexor triaryl anine derivative, is used, 
prefanably , 0.001 to 40 wt% extent , more jref^ably , 0.01 to 30 wt% 
extait, the particularly preferably and 0.1 to 20 wt% extent. 

[0167] It is not something which e^^ecially is limited as luninescai 
t organonretallic ccHxplex which igointly used with conpound A 
which relates to this inventioa lunirescent org^noaluminum 
ccarplex is dearable, luminescent orgarK)aliininum complex which 
possesses substituted or unsubstituted 8 - quinolinolato lig^nd is 
moredesirable. As desirable luninescoTtorg^nornetaliic complex, 
lumiiiescait organoaluninum complex which is di^layed with for 
exanple Genaral Formula (a) to General F(xmda (c)can be listed. 

(0)3. Al (a) 



(Q)2-Al-0-L (b) 

(In pOTnula, Q di^lays substitution 8 - quinolinolato ligand, O - L 
isthe phenolate ligand, L displays carbon nunfcer 6 to 24 
hydrcK:arbon groip which incliidesphen)4pc^ ) 

(0)2 -Al-0-Al-(Q)2 (c) 



(In Fontula, Q displays substituted or unsubstituted 8 - quinolinol 
ato ligand. ) 
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(c) 

[01 6 8] %^i±^vsti^mmi^(DMwmtLxit. mxn 

. hux (8-^yi;y^-h) T^us^-t^A. h»;x (4 
->^;i.-8-4^y uy 5- h) t;u5-'!7A. hux (5 

« 4-v;?«5^;u-8-4^y vy ^-h) t;i/$-OA. h 
X (4, 5-v;^T;u-8-4^y h) 7^;i/5— 'i?^ 

. hux (4. 6-vy^;u-8-+y ^— h) T'^US 
^.'t^A, ex (2~>^;u-8-4^y ^— h) (:7xy 
^— h) T^u^-'i^A. ex (2-y^;u-8-:^ry ^ 

-h) (2-y ^;i.:7xy ^- h) T;U = ::rrt;A. tX (2 

-y^;i/-8-+y »;y ^-h) o-y ^yu^^xy ^~ h 
) T^U5-'t?A. ex (2-y^;u-8-:^^y gy ^— h) 
(4->5^;u:7xy ^— h) t;u5-';?a. ex C2-y^ 
^u-8-4=^y i^y h) (2 -:7xzL;u:7xy ^— h) t 
^us—'tJA, ex (2->^;u-8-:^y uy 5— h) o 

-37xi:i;u:7xy 5— h) T^US^'^A. ex (2-;>«5^;i. 

-8-+yyy^— h) (4 -:7x— ;u:7xy ^— h) T^i/ 
5— -^A, ex (2->^jw-8-*^y <jy ^— h) (2, 
3~v>^;u:7xy ^- h) T;u5^'t?A, ex (2-y^ 
;i/-8-^y »;y ^-h) (2. 6 - vy ^;u:7xy ^- h 
) T;u5:=:'t?A. ex C2 - y 8 -+y u y H) 

C3, 4-vy ^;UZ?xy 5— h) r;US:::'t7A. ex (2 

-y5^;u-8-4^y ijy 5- h) (3. s -i^y 5^;i.:7xy 
^— T'^us^'t^A. ex (2-y ^;u-8-:^y 'jy ^ 

— h) (3. 5-v-tert-3^5^;u:7xy ^— h) — 
-t^A. ex (2 -y ^;u- 8 -4^y •;y ^— h) (2, 6- 
v>:7x^^u7xy 5— h) t;u5^';7A. ex (2-y^;u 
-8-4^y ijy 5— h) C2. 4. 6- hg:7x— ;u:7xy 
■7— h) T^uS-'t^A. ex (2-y ^;u-8-^y uy ^ 

— h) (2. 4. 6- huy^;u^xy ^— K) T^i/S--!? 
A. ex (2 -y ^;u- 8 -^y U y ^— h) (2, 4. 5 
, 6--T^h5^^iu:7xy 5— h) t;us~'!7A. ex (2 
-y ^ji/-8-^y i;y 5- h) (i--^:7h^— h) t^u 
S—'^^A, ex (2 -y 8 -^y ij y ^— h) (2- 
±:7h^— h) 't;A. ex (2, 4-vy^;u-8 
~^/uy:7— h) (2-:7xn;L.:7xy ^— h) t;^5 — 
•l7A. ex (2, 4-vy^>u-8-*y uy ^-H) (3 
-37x— ;u:7xy 5— h) T;u5-'t?A. ex (2. 4-v 

>5^;i.-8- + y gy h) (4-:7xz:;i.37n:y ^- h 

) 't7A. ex (2, 4-vy^;u-8-:^y uy ^ 

— h) (3. 5-vy 5^;u:7iy h) 't7A. e 
X (2. 4-vyf^>i.-8-4=^y »;y 5— h) (3. 
-tert-:f5^;u:7xy ^— h) t^lS-'I^A. ex (2-y 
^;u-8-:^y i;y tjuS-'!7A-// -:i-4^v~e 
X (2-y^;u-8-:^y «;y ^-h) t;u5^^a. ex 

(2. 4-vy^>u-8-^y »;y ^— h) t;us— -t^A- 
/i-^4^v-ex (2. 4-i;y^;u-8'-*y »jy h 
) r^LS^L-t^A. ex (2-y^;u--4-x5^;i.^8-4^y 
'jyy—h) T;u5nrt?A-iw;i-^v-ex (2-y^;u 
-4-3:^;u-8-^y uy ^— h) t;u5-'!7A. ex ( 
2-y^;u-4-y h + v-8-4^y vy ^— h) t;u5- 

'1?A-i£i-:i-^V-ex {2-y^;i/-4~y h^v-8- 

+y«jy^-h) Tius-'t^A. ex (2-y 5^;i/-5-£x 



(In F(XTTi]Ia,Q displays si±»sdti]dQn 8 -quiiK)IiiK^^ ) 

[0168] AsenixxiiiTientofluninesceiitorgai^^ fore 
xanple tris (8 - quinolinolato) alummum, tris (4 - methyl - 8 - 
qmnolinolato ) aluminuni, tris (5 - w^thyi - 8 - quinolinolato ) 
alumintim, tris (3,4-di uieihyi - 8 - quinolinolato ) aluninum, tris 
(4,5-di method - 8 - quinolinolato ) aliiminum, tris (4,6-di n^thyl 
-8 -quinolinolato) aluminum, bis (2-meth^-8- 
quinolinolato)(phaiolate) aluminum, bis (l-mihyi-S- 
quinolinolato ) (2 - methyl phenolate ) aluminum , bis (2 - nsOiyl 
- 8 - quinolinolato ) (3 - method phenolate ) aluminum, bis (2 - 
methyl - 8 - quinolinolato ) (4 - metl^ phaiolate) aluminum, bis 
(2 -methjd- 8 -quinolinolato) (2 -phaijdphaiolate) aluminum, 
bis (2 -metl^- 8 -quinolinolato) (3 -phaiyd phenolate) 
aluminum, bis (2 -methjd -8 -quinolinolato) (4- phei^ 
phenolate ) aluminum , bis (2 - method - 8 - quinolinolato ) (2,3-di 
method phenolate) alumbnum, bis (2 -metl^- 8 -quinolinolato) 
(2,6-di nKth>4 phenolate ) aluminum, bis (2 -meth>d - 8 - 
quinolinolato ) (3,4<li n^thjd phenolate ) aluminum, bis (2 - 
methyl - 8 - quinolinolato ) (3,5-di meth>d phenolate ) aluminum , 
bis (2 - msth>i - 8 - quinolinolato ) (3,5-di - t-butyl phenolate ) 
aluminum, bis (2 - methyl - 8 - quinolinolato ) (2,6-di phen^d 
phenolate ) aluminum , bis (2 - method - 8 - quinolinolato ) (2,4,6 - 
triphen>d phenolate ) aluminum, bis (2 - meth^ - 8 - 
quinolinolato ) (2,4,6 -trimethydj^ienolate) aluminum, bis (2- 
methyd - 8 - quinolinolato ) (2,4,5,6 - tetrankhyi ph^late ) 
aluminum, bis (2-nxd]5d -8-quinolinolato)(l -n^htholate) 
aluminum, bis (2-m^hyi-8-quinolinolato)(2-naphtholate) 
aluninum, bis (2,4<ii methr^ - 8 - quinolinolato ) (2 - pharyd 
phenolate ) aluminum , bis (2,4-di method - 8 - quinolinolato ) (3 - 
phpi>d phenolate) aluminum, bis (2,4-di method - 8 - 
quinolinolato) (4 -phenyl phenolate) aluninum, bis (2,4-di 
methjd - 8 - quinolinolato ) (3,5-di wetir^ phenolate ) aluminum , 
bis (2,4-di methyl - 8 - quinolinolato ) (3,5-di - t-but>d 
phenolate ) aluminum, bis (2 - methyl - 8 - quinolinolato ) 
aluminum- - 0x0 -bis (2 - meth^ - 8 - quinolinolato) 
aluminum,the bis (2,4-di metl^ - 8 - quinolinolato ) elvanriwm 
- -oxo-Ws (2,4-di methyl -8 -quinolinolato) aluminum, 
bis (2 -meth^ -4- ethyl -8 -quinolinolato) aluminum- - 
oxo-bis (2-methyl-4-eth5d- 8 -quinolinolato) aluminum, 
bis (2 - methyl - 4 - methoxy- 8 - quinolinolato ) aluminum- 

-0x0 -bis (2 -metl^ -4 -metho^QT- 8 -quinolinolato) 
aluminum, bis (2 -methyl -5 -cyano -8- quinolinolato) 
aluminum- -oxo-bis (2-meth>d -5 -cyano-8 - 
quinolinolato ) aluninum and bis (2 - methjd - 5 - trifluorarethyi 
-8 -quinolinolato) aluninum- -oxo-bis (2-meth^-5- 
triflucMTom^hjd - 8 - quinolinolato ) aluminum etc can be listed 
Of course, it is possible to use luminescent org^nometallic complex, 
Avith alme, or theplural to jointly use is possible. 
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X (2 5 - vry - 8 y ^— h) tju5 
— '!7A, ex ^;u-5- h•J:7;^:t-p;*^;^-8- 

*^fc^!» (ffilxtf. C«!l?tl*. hMX (8-4^ 

uy^~h) ^U'J't^A. 5- 1 Kp^->:7^7H>(7)^'; 'J 

't7A^, 5- t Kp^v3'^7H><^T;US-'^A^. ] . :i- 

Si*. +y'j>si«i*. ^y^r-y-u^KS 

i*. ^:l-e5>v^:*-^^-< Kgl^<*/j:i:) ^ d^'S < <i: t 1 @ 

S^;^A«ij2l«fig^«-rSib^«g^»ffl"r'5ifi^. ^^^A 
ttai)i*fci5i6S*«P^lcRS1b^!feA<DtiJ^tt. L < 
1^, O. 1 --4 Ofig%SJg(ciaS-r^o :*^^P.^(wfcU^Tfi 
. 3^*PJIc^^^b^ite)At:&«ifcSi§«: C«ll^tf. BtIfH-« 
a (a) — «s (c) r*«**x*^b^ia] $»fflLT. S 



. -^^^/ctimmm^tilb^JKo^m^JgDM^ LTl^ffi-r-SC 

g^'^A. U^'t7A--f >v'!7A^^. :^h';'^7A. :^hU 
'^u--h^)^iK^±^ *;uv't;A. •7y:^v't7A. ^yt-v 

't^A-lg^^. -7^:^^x't?A--Y>v'^?A^*. -f ^S^-t^A 

, ;L'X-'>A, ^^-'t7A. '7>^>. -f^yhV't^A. 
5— H7A, 't;A~'J^';7A^lfe. Til/5^'i?A-* 

^Uv-t^A^^. Ti^5-^A-■7^:^'>'>A^^. y^:7T 

:i->e-AaW(o^a&(Ccfcy. s^;^Attj2iga)±i=:i^«'r 
. ffiffl'ri>maiB3S<D*r««ct<fc^*<. -feci. 5-100 

Onmag. J:y»*L<l*. 1 O - 5 O O n mggdlftS 



[0169] Hectron-inplanted tranqDOt layer 5 makes fill of electron fro 
m cathode easy is layerv\iiichcontaimconpou^ 
function wtnch transportsthe electrcai wtrich functioned, and was 
filledand at least 1 kind using conpound (Suchas forexanple 
(»-gpnometallic conplex (boylliunisalt of for example tris (8 - 
quirK)lirK>lato)alunBntirn, bis(10-baizo[h] quinolinolato) 
berjilium and 5 - hydro^ flavone, aluminum salt of 5 - hycfroxy 
flavone), oxadiazole derivative , triazole derivative , triazine 
dmvative, per>iene derivative , quinoline daivative , quinoxaline 
derivative , biphenyl quinone derivative , nitro-substituted 
fliKrenone derivative and thiopyran dioxide derivative ) wfiich 
possesses compound A and^cff ciha* electrOT-inplanted tran^xMt 
functionwliich relates to this invention it can form electron- 
implanted transport layer. WhaiocHipoundA\i]idi possesses 
compound A ard other electrcHi-inidanted transport function 
wlrichrelate to this invention is jointly used, as for ratio of 
compound A wluchrelates to this invention wliich is occipied in 
electron-implanted transport laya-, it manufacturesin preferably and 
0.1 to40wt%exlait. I^g^rdiI^to this invention, jointly using 
conpound A and org^noiTEtallic complex (compoimdv^Wchwith 
for example aforementioned General Forrmla (a) to Ger^^ Formula 
(c) is displayed) winch relate tothe this invention, it is desirable to 
form electron-implanted transport layer. 

[01 70] As cathode 6, as electrode substance, it is desirable to use me 
tal , tli alloy oc electrical conductivity COTpound wtere work 
function is small relatively, for exanple lithium and lithium - 
indiumalloy, sodium and sodium -potassium alloy, the calcium, 
magnesium and magnesium -siIvct alloy, magnesium- indium 
alloy , the indium, ruthenium, titanixm, manganese, yttrium, 
aluninum and the aluminum- lithiumalloy, aluminum- calcium 
alloy, aluminum- magnesium alloy and graphite thin filmstc can 
be listed as electrode substance which is used for cathode. It is 
possible to use these electrode substance, with alone, or plural 
tojointly use is possible. It can form cathode, on electron- 
inplanted transport layo* these electrode substance, with for 
exanple vapor deposition method , the sputtering method , 
ionization vapor deposition ncthod, ion plating method and 
cluster ion b^mmethod or otha-mi^hod. Inadkiition, cathodemay 
be structure more, or to be miltilayer structure i^Dossible. 
Furthermore as for she^ electrical resistance ofcathode, it is 
desirableto set to several hundred /square or below, thickness of 
cathode, it depends CHi also material of electrode substancewMch is 
used, but generally, it sets to 5 to 1000 nm extent , mOTe preferably 
and thelO to 500 nm extent. Furthermore in ordo- to remove li^ 
emission of organic electroluminescent elemaitefficiently, electrode 
ofat least one of anode or cathode, bei^g a tranqwentcn- 
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96. «fcy*f$L<tt. O. 1-2 0m2%T?&^. 



^^^l^liLTI*. ^tc|ilSt-^t<0T-l*4-<. Wilis. * 

lit?' tI^i:?;,^'^-^^=' h p 

J}: ^^^^^^ ■ ^"-t^-^ i-jS^ct-) icckys 

~4 O OtggWTK- h-ag (3R«SSg) , - 5 0~3 0 



^-;iMTi\ *-;xxi^;u. 7KyvnW> 
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fTJ^^^u^^^'^' 'n order generally, fortranarittanceof 
enittedl,ghttobecomethe70%orhigher,nkterial ofanoSis 
more desirable to set the thickness. 

[0171] Inaddition,inatleast one layer, singlet oxygen quencher ira 
ybe contained regarding theorganic electroluninescent derant of 
thsmventioa As singlet oxygen quencher, it is not sonEthing 
winch e^ally is limited, you canlist for exanplenihrene, nickel 
conploc and biphenyl isobenzofiiran etc, it is a particularly 
preferably and a ruhrene. It is not something which eqjcdally is 
limited as layer \\here the singlet oxj^ quencher is contained It 
IS a prefwably.a luminescent layer or a positive hole injection 
transport layer, is a more preferably and a positive hole iraection 
tranqxMl layer. Furthmnore v\hen singjet oxy^ quencher is 
contaiiied m for exanple positive hole injection transport layer, it 
impossible to uniformto contain in positiw hole injection transport 
layer, to vicinity of the positive hole injection transport layer and 
a^acent layers (It possesses for example luninescent layer and 
ligit anssiai fimction electrcM>-inplanted tran^ layer ) to 
contain is poffiible. As content of singlet oxy^ quencher, 0.0 1 
to5 0 wt% of entire amount \^«chfQnTBlayer( for exanple positive 
hole injection trangxat layer ) wttch is contained, it is a preferaHy 
a 0.05 to 30 wt%, a more preferably and a 0.1 to20wt%. 

[01 72] In regard to formation method of positive hole injection trans 
port layer, luminescent layer and electron-inplanted transput 
layer, it isnot something which especially is limited, it canproduce 
^forningthethinfibnwith for exanple vacuum vapor deposition 
method, ionization vapor deposition method and solution coatirg 
method (for exanple ^n coating method, castiriguBthod , dip 
coating method barcoat method and roll coating ireihod , such as 
Langnur ♦ ^ D -tr jp7„Ethod) ^,3^^ 

deposition method , wlien each layer is formed, condition of vacuum 

depoation isnot sometlring wttch eqjecially is linited 
Uidervacuumof 1 0-5 Torr extent or less, boat tenperature (vapor 
dgjositicai source tenperature) of 50 to 400 =C extoit widi 
substrate tenperatureof - 50 to 300 «^ extent, it is deniable to 
©fficute with vapor deposition rate ofO.005 to 50 Hnysec extent In 

'^*^P°^^*'^'"'®'^'^°"*'^^3''^'a3^. luminescent layer 
and dectnxHnplanted transport la>«r or other each layer, under the 
vacuun; contuiuing, can produce wganic electroluninescent 
fiS!^ supoior more in die characteristics by foniina 

When It forms with vacuum vapor deposition nEdwd, positive 
holeugectiOTitranqxjrtl^, luminescent layer and electrrai- 
mplanted transpwt layw or otha- eadJayer, naldng use of 
COTpound of niiltiple, tatprnture cwitrol doing eachboat which 
insoted coipound individually, codepositicm it is desiiableto do. 

[01 73] With solution coating method , when each layer is fomBd, co 
nponatt which fOTns eachl ayer or conpcmoit and bindo- resin etc 
melting m solvoit, wdispCTsing it makes coatii^ solutiwi 
positive hole injection tran^ layer, luminescent layer. You can 
hst for exanple poly N- vinyl carbazole, polyaiyiate, polystyrene 
polyestCT , polysiloxane ,the poly nEthyl aay^ate 
polymethylmethacrylate, polyether, polycarbonate, polyanide 
polyimde , the polyanideimide , polyparaxyiene , polyethylene ' 
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[0 17 4] m^m^miz^^). ^m^i^m-r^m^. *b 
mtji^^mp^ m?Lit. ^^v-y. :t<?^>. 7^*>, h;i. 

P>^>, V'i7PPX^>. hij^PPX^>, T-h^^P 
PX^>, 'i7PP^>if>. V^PP^>-tf>. ^PPhil/ 

x>s|(7)/\py>^bg$^b7k^^?SJ«. i^Kx^;u. 
i^KT s;u^a)xx7^;u3^i§(«, ^^i^. 

y— v^p^+-9-y — y ^;u-bp vvb:/, :i-=f'j\^'^ 

li. v:ff^;ux-x;i/, T^h^tKp^^v. v:<-4^-9->. 
Txv— ;u^cDx-7";u^^^^. N. N-v^>5^jU 

-2-ep'JK>. 1. 3-v>^;u-2-"^ syv/Ui>y 

[0 17 5] iSi. »»-r**}ii:LT*^. J^fzK^r^tO) 

t?^^^i:t^A<. 7H-;u^;u. i^>K5JU, ^^>hv 

&f^mrh\zmi.tzB&^m\ziSi^T^ztt<x^. -ustiz 

it. O. l-'5 0Sa%8S, »^L<ld:. l-3 0SS% 

. to>^mm\zmLxit. mzm^n>ij(Dx\ttjii\ii<^ - 
jgfcii. ^mi:r^fS,rhf&^\znLx i-mmom'^^MfS. 
'ri>m^\zit. ^fS.n(Dmm\znLx) . s-^qq. 9ms 



[0 17 6] jEfl.5tA»aie. mytm. m^f-^xntmrnom 
m\zmLx\t. ^\zm^r^t(Dx\ttjii^t<^ sn 

h^my )\.^uti-if.:y^Uii(D:^^^^mmz¥iK 



polyphai>dene oxide , polyether sulfone , polyanilmeandtheits 
derivative, polythiopheneaixl its derivative, polyphen^oie 
vinylene and its daivative , poly fluorene andthe its dari vative , 
polythieitylaie vinjdaie and its daivative or otha- polymaic 
conpound as binder resin \\ttch it can xJsefOTeachk electron- 
inplanted tran^rt laya*. It is possible to use binder resin, with 
alcHie, c»: nrultiple tojointly use is possible. 

[01 74] \Wth solution coating method , vA)exi eadi layar is fornied, co 
nponent which forms eacMayer or conponent and binder resin etc, 
melting in suitable Qrg3nic solvent ( for exanple hexane , octane , 
decane , toluene , x}dene , eth^ boizene , 1 - methyl nqMialene or 
other hydrocarbon solvent , for example acetone, 
methydethylketone , methjd isobut>4 ketone , cycldiexanone or 
otho- ketme solvCTl , for exanple dichloromethane , chloroform » 
tetrachloro methane , dichlOToethane , trichloroethane , 
tetrachloroethane , cHorobenzene , dicMorobenzene , 
cHorotoluene or otha-halogenated hydrocarbcm solvent , for 
exanple ethyl acetate , butyl acetate , an^ acetate or other ester 
type solvent , for exanple methanol , propanol , butanol , pentanol , 
liexanol , cyclohexanol , methyl cellosolve , ethyi cellosolve , 
ethylene^ycol or other alcdx>lic solvait , foe exanple dibut^d etha* , 
tetrahydrofuran , dioxane, anisol or other etha- solvait , for 
exanple NJ^Wimeth^dformanide , HN-dimeth}dacetamide and 1 - 
methyl - 2 - pyrrolidone , 1,3-di methyl - 2 - imidazolidinone , 
dimethyl sulfoxide or other polar solvait ) and/orvwater, or 
di^^ersing it makes coating solution, it can form thin film withthe 
various painting method . 

[0175] Furthermore it is not something which especially is linrited a 
sthen£thodw4iichisdi^)a'sed It can diq^erse to fine particulate 
state making use of for exanple ball mill , sand rrdll , the paint shaker, 
attritOT and homogenizer etc. In regard to concoitration of coatir^ 
solution, it is not something wiiiche^ecially is limited, desired 
thickness is produced it is possible Aviththqiaintingnf^^ which 
is executed, to set to concoitration range wtudi is suitedgenarally, 
it isasolutionconcaitraticMiof 0.1 to 50 wei^Tt% extent , ^ 
preferably and 1 to 30 wei^% extait. Furthamore whai binder 
resin is used, it is not somethingwhich eq)ecially is limited in 
regard to amovmt used Generally, vis-a-vis conponaTtwhidi forms 
eadilayCT (When element of sii^e layer type is formed, in total 
vwei^ of each cQmponaTtconfi-onting), it sets tothe 5 to 99.9 
vwei^Tt% extent , prefa^ly, 10to99wei^%extent , more 
prefoably and 15 to 90 wei^% extent. 

[01 76] In regard to film thickness of positive hole iigection tran^XM- 
t laya* , luminescent laya* and electron-implanted transport layer, it 
isnotsonEthing which e^jecially is limited GaiCTally, it is 
desirable to set to 5 nm to 5 mectent. Furthermore with objective 
which prevails contact wdththe o?Q/gen and moisture etc vis^-vis 
elemait which is produced, the protective layer (stop layo-) is 
provided, in addition element, is enclosed in for exanple paraffin , 
the liquid paraflBn, silicon oil, fluorocarbonoil and zeolite 
content flxxjrocarbcttioil or otha- inactive stibstance and it 
canprotect. for exanple organic polymaic mataial (for exanple 
fluOTinated resin, epoxy resin, silicone resin, epoxysilicaie resin. 
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p2r SJfl^^J ; ®f S^'iH^*^^'^ ^^^^^ ^ f= 



7. (4' ->^;i,7x^;i,) '-;>y[k] 

T ^ ? f * = ^ ""^ =""^''' ^ e * 'J ^ n 

ftiS$i^ffTr-S56Lfc^. JSattCTK (1 OOm I ) 
2 5 Ctiyj: 



i^K ( 

) 

F-8 



IS. CtOft^tlJi. 2 sot, 1 0-«torr®S#TT♦P*■^- 
4CiA<•C$/i. Wm:K (h;UX>cf) 5 9 0nm 



polystyraie. polyester, polycarbonate, poljatride, polyiiride, 
polj^deunde , poly paraxylene , polyethylene and 
poljphenylene oxide), inorganic material (forexanplediairaid 
thinfilm, amorplwus silica, electrically insulating glass, netal 
OMde metal nitnde , metal carixmized substance and n«al sulfide 

etcasflienHterialv^ch 
isusedfor protective la>er, with alone to use materialwlnch is used 
for protects layer, it is possible, or plural tojointlyuse is possible 
^^l^^nBybe^mor^i^additioatobenydlayer 

Sfi2,?f^'"*'°"'/'?°^^'^^*'^^t*^ forexanpleoxidi2ednE 
talfiIm(for example aluninumoxidefibii) and netal fluoride fibiBre 
provided asprotectivefilni to electixxte. Inaddition, to surface of 

tor exanple anode, ispossiblealso fact thattheinterfacial laver 
(intermediate laya-) w«ch conasts of fw exanple 

OT^nq>hosphorus compound, polysilane, arraiHtic amine 

derivative and the phthalocyanine derivative is provided 

Furthemrffe, electrode and for exanple anode can also use treating 

aj^,with for example add, ammiia/hjdrogen peroxide or 

^2L^^^ ^ "8^^ electroluminescent elenrait of this in 

vention, generally, as elonent of direct current drive type, but as 
elemait ofpulse drive type or alternating current driw type you can 
^^ftrtteiTmre apj^edwltage, generally, is 2 to 30V extent, for 
exanple panel type light source, various luninescent elenHit 
^^T«Jsdiylay element , you can use organic electroluminescent' 
element of this invention, for various label and varioiB sereor etc. 

[0179] 

[WOTking Exanple(s)] TTiis invention ftrthemnre is explainsd in det 
ail below, wth Production Exanple andthe Woridng Banple but 
itisnotsamethingwtereof course, this invention islinited in these. 

PloductionofconpoundofProductionExanplel exanpleconno 
una no. F-8 t y~ 

^12-bis (4'-methylphenyl)benzo[k] fluoiantheneSg and thee co 
hSliS^ '^•^^ *rifluoroacetic add (1 50 ni), 3 6 hours , 

heatingand circulatioa Afterremoving trifluoroacetic acid under 
^cuuin after adding water (100 ml )tothe residue, solid was 
faltered. After washing this solid with acetone^ it treated with 
alumina colunn chronHtpgraphy (eluate : toluene). Afterroitjving 
^^^'^,'">°^^^':^^oaxi&A lesiduefromnixed 
solvent of toluene and acetone, 2.7g it acquired wilMie conpound 

oi ecanplecoipound no. F-8 ascrystal of red violet. 
Meltingpront 250 <C or 

Ralhenmore as for this compound s^^ 
aieconditiQnof250<C and lO-stoirtodo. absoiptionpeak 
(Inside of tolume) 590 ran 
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[0180] Production Exanple 2 to 75 



f::lH®Lfc:^jtl^«flV ®>:?<D v-<>y [f. f ] [ 
1.2.3-cd:r.2'.3*-lin]^U Lfco 111 ^ 

fcJ:t;S^Lfcv^>l/[f, r]v-Y>Ty [1,2, 3-cd:1\2' 



InProduction Exanple 1, other than using various boizo [k] fluora 
nthme derivative for substituting vstnchuses 7, 1 2 - bis (4* - 
methylphen)^) baizo [k] fluoranthene, various di benzo [ff] di 
indeno [ 1 ^, 3- cd: 1 *^*,3 -Im] perylene derivative was produced in 
accordance with methodv^ch is stated in Production Exanple 1 . 
In Table 1 (Table 1 to Table 1 4) \\bs shown boizo [k] fluOTanthene 
^ch is used, and di baizo [f,f] di indax> [1^, 3- cd: 1*^*3 -Ini] 
perfiens derivative wttch isproduced with exanple conpound no.. 
In addition, it showed also absorption peak (nm) in toluene 
togetho*. Furthermore melting point of conpound wWch is 
produced was the250''C or hi^to-. Furthermore conpound which 
isjycriuceddqjendir^iponthetypesofbOTZoPc] fluoranthene 
w^ch is used, there are times when it is producedas blovl, but ratio 
was same amount almost. 



[0181] 



[0181] 
[Table 1] 









(nm) 


2 


7-y3L:=.)V- 1 2-i7PD 


A-6tA-7 


5 8 5 


3 


7. 1 (4* 

7x:r^;W -9, lO-v'i'PD 


A-9 


5 8 7 


4 


7. 12->'X5=^;i' 


B-9 


5 8 5 


5 


7, 1 2->'-n-:/Dfcr;k 


B-1 0 


58 5 


6 


7, 1 2-$?-fv:/Dfc:;i' 


B- 1 1 


586 


7 


7, \Z-i^-n-':f^)V 


B- 1 2 


58 5 
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9mm 






(nm) 


8 


7, 1 2-i>-n-^>'^Jlr 


B-1 4 


5 8 5 


9 


7. 1 2->'-n-^^$/^^p 


B-1 5 


58 5 


1 0 


7 , 1 2 - 5?$^^^ a-^^^)i 


B-1 7 


58 6 


1 1 


7. 12-i?-n--:^i;'J-}V 


B-1 9 


586 


1 2 




B-2 2 


58 5 


1 3 


7. 1 2-v'X5^;l/-9, 10- 


B-3 3 


5 9 0 
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[S3l [Table 3] 



9mm 






(nm) 


1 4 


7.12 -i^X.^)V- 8 


B-34t 
3-3 5® 


5 9 0 


1 5 


7. 1 2-5?X5';i^-8, 11- 

> 


B-4 0 


5 9 0 


1 6 


7, 8. 9, 10, 11, 12- 


B-44 


5 9 0 


1 7 


7. 1 2-5^X5";V-9, 10- 


B-4 6 


5 9 0 


1 8 


7, 1 2-J?7xx;P-8, 1 1 


C-6 


5 9 7 



[O 1 8 4] 



[0184] 



ISTA's Paterra(tm), Version 1 .5 (There imy be errcirs in the above translatioa ISTA cannot 

be held liable for any detrinient frOTiitsuse. WWW: http://www.intlsciaice.cam Tel:80(>430-5727) 



P.122 



JP 98330295A Machine Trans I at i 



[Table 4] 

«1S CR^) 



9mm 






(nm) 


1 9 


7, 1 2->?7ir:;|/-9, 10 


c-9 


59 5 


2 0 


7, 1 2-s?v'>:j-5;i' 


D-1 


60 0 


2 1 


7, 1 2-i^7ir:;P-9. 10 


E-3 


5 9 5 


2 2 




F-3iF-4 


5 9 0 




7, 1 2-trx (3* -:^^)Vy 
> 


F-9 


5 9 0 




7. 1 2-tfX (4- -X5^;l.7 

> 


F-1 1 


5 9 0 
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[S5] [Tables] 



mm 






(nm) 


2 5 


7, 1 2-lfX (4' — fV:/D 


F-1 3 


5 9 0 


2 6 


7, 1 2-i;x (4* -tert- 


F-1 5 


5 9 0 


2 7 


7. 1 2-trX (4' ->'i^D'\ 


F-1 8 


59 0 


2 8 


7, 1 2 -ex (4' -n-5*-> 


F-2 0 


59 0 


29 


7, 1 (4' -n-'^!^ 

•^^5r>';^7xr:;^) 


F-2 3 


59 0 
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(nm) 


3 0 


7. 12-tX (3' . 4' - 


F-2 5 


5 9 2 


3 1 


7. 1 (2' , 4' , 6 


F-2 7 


5 9 2 


3 2 


7-71— 2- (4' 

^)Vy3L::.)V) 


F-28fc 
F-2 9© 


590 


o a 


7, 1 2-trx (4' -hvyjv 


F-3 1 


5 9 0 


34 


7. 1 2-lfX (4' -N. N- 

i^;<^JI^Tsy7xri;W 


p-3 2 


5 9 2 
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[S7l [Table?] 



mm 






(nm) 


35 


7, 1 (4' h^i^ 


F-34 


5 9 0 


36 


7, 1 2-lfX (4' -n->'"h 


F-3 6 


5 9 0 


3 7 


7. 1 2-tfX (4' -n-:t^ 


F-3 8 


5 9 0 


38 


7, 1 (4' -n-5^h 


F-4 1 


5 9 0 


39 


7, 1 2-lfX (3' 
4' h=lr5^7x-;W 


F-44 


590 
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1^8 3 [Table 8] 









(nm) 


4 0 


7. 1 2-t7. (3' , 4' 


F-4 5 


592 


4 1 


7, 1 2-bfX (3' 


F-4 8 


59 0 


4 2 


7. 12-\i7, (3' -7;P:i-n 


F-4 9 


590 


4 3 


7, 1 (4' -y)V^U 


F-5 0 


590 


44 


7, 1 2-tX <4' -i^np 


F-5 1 


590 
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[Table 9] 



mm 






(nm) 


45 


7, 12-\i7. (2* -Xh+i/ 


F-5 2 


5 8 8 


46 


7, 1 2-i;x (1' 

) ^>Vi^ 7;i':t9>^> 


F-5 3 


5 9 0 


47 


7. 12-tfX (2' -±y^)V 


F-54 


5 9 2 


4 8 


7. 12-t;x (4* -:73:c::;^ 


F-5 5 


5 9 2 


4 9 


7. 1 2-trx (4* -pl9=^;V;jl 


F-5 8 


5 9 2 
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[Table 10] 



Warn 






(nm) 


5 0 


7. 1 (4' -^yz?)v 


F-5 9 


5 9 0 


5 1 


7, 1 2-lfX C4' - (2" - 


F-6 0 


590 


5 2 


7. 1 2-tr;^ (4' -r-fe^^jp 


F-6 1 


590 


5 3 


7, 1 2-tr>^ (4' -7xy^ 


F— 6 2 


592 


54 


7. 1 2-fcrx (4' --hU 

:7x-;p) ^>y[k] 7;u:r5> 

5r> 


F-63 


5 8 8 
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[«i 1] [Table 11] 









(nm) 


5 5 


7. 1 2->^:7xr:: ;P-9, lO 


F-6 6 


5 9 2 


56 


7. 12-tfx (4' -'fy:/p 
if;i':7air:jw -8. ii-v?;* 


F-6 8 


5 9 4 


5 7 


7, 9, 10, 12-^h77x 


F-6 9 


6 0 5 


5 8 


8, 1 (4* 


F— 7 1 


6 0 0 


5 9 


7, 1 2-$^pl5^;l/-8, 11- 


F-7 4 


602 
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[Table 12] 









(nm) 


6 0 


7, 1 2-5?x^;W-9, 10- 


F-7 7 


602 


o 1 


7, 8, 11,1 2-^h57x 


F-7 9 


5 9 9 


62 


7. 12-}i7s (4* 

-8, i i-5?7ir:;i. 


F-8 0 


6 0 0 


6 3 


7, 1 2-lfX (4* 

-8, i i-ifx (3 


F-84 


6 0 2 


64 


7. 1 2-J?^5^;l.-8, 9, 
1 0, 1 1 -5r^^7x:::;^ 


F-8 6 


60 5 
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[Table 13] 



mm 






(nm) 


65 


7. 8. 9. 10, 11, 12- 


F-8 8 


6 0 6 


66 


7, 1 2 -ex (4' 

x-;W -8, 1 l-$?7x/^r 

5^'?>l/[k] 7;l':t9>T'> 


G-3 


60 5 


6 7 


7, 1 2-$?v'7y'^>l/[k] 7 


H-7 


584 


68 


7-:7x—;l'-l 2-5/7/ 


H-8iH-9 


5 8 6 


69 


7. 1 2-i77xr:;p-8, i i 


I -4 


5 9 0 
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(nm) 


7 O 


' > 1 2 — trx (X h4'>'*iVj}? 


1-7 


58 6 


7 1 


\2 — \i7s (n — ^^e^ji^:^- 


1-9 


58 5 


i Z 


7. 1 2 - trx (:7x-;1'*;h? 


1-15 


58 5 


7 Q 
r o 


7. 1 2-i?7ain;j.-9, 10 


J-3 


59 5 


74 


7. 1 2->'73i-;P-9. 10 


T IT 


5 9 6 


7 5 


7. 1 2-2^:7aln;^-8, 1 1 


K-1 


5 9 6 



[o 1 9 5] mTkmi 6 

Sit 



»ll*1t^!fe»^H-7a)<b&!|«J2 g. V-af-5>fA2 0g 
SJl^ifel^^^lSHgT-^ 3 5 O ~ 4 O Ot-e 3 0»HJDSBI 



Hk^z 5 o°cia± 

Kiftffi* (h^H^*) 5 95nm 

[0 1 9 6] i!iig«7 7 mmt-km&^^c-A otc-^ 

«5*^t^«!lS#A-6i:A-7<)!)^b^«S (HSS^Ift) 2g 



[0195] Prodicticm of coniwund of Production Exanple 76 exanple 
compound no. A- 1 

Compound 2gofexanplec(Kipound no. H- 7, soda -liire20g and 
afta- nixingpotassiumltydroxide lOgand water (5 ni ), said nixture 
iBKler mtrogm atmosphere 3 0 nin vias heated withthe 350 to 400 
°C. reaction mixture wWch it cooled was inserted in sublinatiai 
equiiMnaTt,suWimationwasd£a)e with 300 °C andlO-stor sdid 
of red violet wasgathered, compound of exanple conpound no. A- 
1 900 mg was acquired. 

Melting point 250 °C or higher 

AbsOTj^on peak (Inade of toluene) 595 nm 

[0196] Productionof compound (blend) of Production Exanple 77 
exanple conpound no. C - 10 and C - 11 

CcHipound (same amount blaxi)2g of raanple conpound no. A - 6 a 
nd A- 7 and sodium salt lg(It manufectured fiom isqjropyl 
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+^^^;U7^X:7;i- ^y-J? h ';T^ K (HMPA) (SOmI 

xmm^t^^m'^c-^ otc-^ ^0it^^ immm^^ 

) * 2 g#fco 



«jS2 5 0"CJa± 

(h;UX>it3) 5 95nm 
[O 1 9 7] Sag«7 8 ff«^1b^1*»-^G-5i:G-60 

MLtz) ^4^■9-^^;^7^X:7;j-U |.i;7^^ K (5 0 
m I ) 4^. ^;S-C-4BrBlSI}* Lfco * (5 Om I ) ^M^tz 

) *2. 1 g»/co 

lttlS2 5 0*t:Ja± 

?fti|Xffi* (h;i.X>*) 5 9 7 nm 

10 1 9 8] si3g«i)7 9 mmit'^mm^H-^ eo^t^^ 
*iD?ifc», ^<b>5^u>*aET-es*Lfc. mi^mm 

: h;UX>-KKx^;U (10: IgShb) 3 X^mmmL 
fc. h;Ux>^^J:t;i^Kx^;i,^aSTT*S^Lfc«. SIS 

Lr ffil^^b^tiS^ H - 1 5 (O^b^ia* 9 O O m g mtza 



m^2 5 0°CJU± 

©iRa* (h;UX>ifi) 59 5 nm 

[ o 1 9 9 ] n^jkm 8 o mfFit^mm^ I - 3 a)<b^«9<o 

mm. 

7, 1 2-v?:7x-;u^>*/[k] 7;u:i-5>-r>5 g. 7. 
12-ex (X h*v^*;u7fex;u) K>:/[k] :7;u:i-^>T- 



nwc^Dtan and metallic scxfiura )ofisopropylmercq5tan,inthe 
hexamethyi phosphoric triairide (HMPA)(50 ni), 4 day were 
agitated with room temperature. After adding water (50 iri ), it 
filtered solid \^ch is beinajrecipitated, wato* wash did solid 
which it filters; was treated with aliiiiimcolutiiichrcHTEitograp}^ 
(eluate : toluene). After removing tolumeundarvacuunr\ readue 
recrystallizatim was donefrom mixed solvent of toluene and 
isopropane - jpl 1, conpound (same amount blend) of theexanple 
conpoundno. C- lOandC-11 2g was acquired as crystal of red 
violet. 

Melting point 250 °C cm* hi^ 

Absorption peak (Inside of toluene) 595 nm 

[01 97] Production of compound (blend) of Production Example 78 
example conpound no. G - 5 and G - 6 

Compound (same amount blerKl)2gof example compound rK). A- 6 a 
nd A- 7 and sodium salt 1.6g (It manufactured fi'om4-metl^phenyl 
mercaptan and metallic sodium ) of 4 - meth>dpherryd ma-c^tan, 
inthe hexamethyl pho^horic trianide (50 ml), 4 day were agitated 
with roomtempa-ature. After adding water (50 ni ), it filta^ solid 
>^chisbeina>recipitated, wata- wash did. solid which it filters, 
was treated with alumina column chromatography (eluate : toluene). 
After removing toluene undo* vacuum, residue recrystallization was 
donefi-om nixed solvent of toluoie and isopropane - jpl 1 , 
compound (same amount blaid) of theexanple compound no. G - 5 
andG-62.1g was acquired as oystal of red violet. 

Melting point 250 °C ot W^kt 

Absorption peak (Inside of toluene) 597 nm 

[0198] Productiai of compound of Production Example 79 example , 
conpoundno. H- 15 

After adding meth>4aie chloride solution 7 ni (1 mole solution) of b 
CH*cHi tribrcxnide to m^hydene chloride solution of compound 1 g of 
theexanple conpound no. C- 9, undo: argon atmosphere, 4hours 
and heating and refluxing it did. Afteradding hydrochloric add, 
rneth^ene chloride was reniDvediinder vacuum Filtering and after 
separating solid, separation aixi purification it did with alunina 
oolumnchromatograi*y( eluate : toluene - ethyd acetate (10:1 
volume ratio)). After removing toluene and ethyd acetate under 
vacuum, residue waswa^iedwdth nixed solvent of toliiene and 
acetone, conpoundoftheexarrplecompoiind no. H- 15 900 n^g was 
acquired as crystal of red violet. 

Melting point 250 °C or hi^ier 

Absoqjtionpeak (Inadeof toluene) 595 nm 

[0199] Production of ccMipound of Production Exanple 80 example 
conpoundno. 1-3 

7,12-dipheiTj4benzo[k] fluoranthene5g, 7,12- bis (etlx»y carbon 
yl)benzo[k] fluoranthene4.9g and three cobalt fluoride 7g were 
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5 0ml) 36m^. tm. m^Ltz. huyji^Ttnm 

S<*^iiiiLfzo CCOg*$:^T-fe h>T*x5fe,^Lfc«. T 



in^2 5 0**CiU± 

5 9 O n m 

mm 

^x^^u-fep v;u3f (300ml) 4iT*. 4omm. tmm 

ALtz. ;^^1^^7jC7lC (400ml) {Z}^^, tS»t?Kttrw 
jafe^2 5 0°CiM± 

KJiXffi* (vP«^^UX;b7h+-9--f K*) 58 7 nm 

[020 1] »jtm 8 2 miriit^mm^ j - 4 mt^^o 



^X^;HrPV;U3f (300ml) 8 OB^F^I. JUPf^iil 

3RLfco ?m^!|^$-7K7K (400ml) IZ;:ilx/'£^, WtULT 

MUAtL. 3 0 0"C. 1 0-5torrT*S^^t7l\ *SSSfe(D@ 
'W:?F'fb^!KgS-^ J-4<Z)<b^!|a^ 7 OOmg»fc 



S^jS2 5 0°Cm± 

®i|KS:*: Ch;UX>q3) 585 nm 

[0 2O2] sis«y8 3 ^mt^^m^F-^Qmt^^ 

«II^^k^%I»^F-5 9a>^b&!|a2g$v:*-4^4f> (100 
ml) ^N, N-vpt5^;u7h;uAT5 K (100ml) <DjM 
5SS%Pd/JKl^Oil¥^T. 4 0"CT-7KmibL 

«3S-^F-5 6(D^b^!|«5$1. 4 g«fco «^2 5 0^iU± 
QftJRffi* (h;i/X>*) 5 92nm 

[0 2 0 3] »5g«8 4 m^^it^mm^F-9 i(Dft#«g 
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done in trifluoroacetic add (150 iri), the3 6 hours , heating and 
circulatiQa After rraovii^ trifluoroacetic acid undo- vacuun\ after 
adding water (100 nil)tothe readue, solid was filtered After 
vrasWng this solid with acetone, separation and purificaticMi it did 
with the alumina column chromatography (eluate : toluene). After 
removing toluene under vacuun\ residue recrystallization was 
donefi-ommixed solvait of toluene and acetone, compound of 
exampleoonrpoundno.I-3the800nqg was acquired as oystal of 
red violet. 

Melting point 250 or 

Absorpti(Mi peak (Inside of toluene) 590 nm 

[0200] Production ofconpoundofProduction Example 81 exanple 
conpound no. I - 5 

Conpound 2g of exanple compound no. I - 7, potassium hydroxide 
25gwasdcMieineth54cellosolve(3(X)ni),40hour andthe heating 
and refluxing. You poured nixture to ice water (400 ni), after with 
hydrochloric add making theaddity , you gathered solid of red 
violet which is beingjrecipitated, water washing , dried, 1 .7g 
acquired solid of the red violet. 

Melting point 250 ^arW^ 

Absarption peak (Inside of dimethyl sulfoxide) 587 nm 

[0201] n-oduction of cmpound of Production Exanple 82 exanple 
conpoundno. J-4 

ConpouTKi Ig and potassium hydroxide 5pg of exanple conpound n 
o.H-7wa'edQneinedT>4cellosolve(300nJ),80hourand heating 
and refluxing. After pouring bloid to ice water (400 nJ), it filtCTed 
andwa^solidwhichisbdngpredpitated After drying, this 
solid w^ insated in sifclinHticm equipment, sublination was 
dcMiewith300°C and 10-5 tear, solid of red violet was ^thered, 
thecompoundof exanple conpound no. J "4 700 ng wasacqdred. 

Melting point 250 *C or W^kt 
Absorpti(Mi peak (Inside of tolume) 585 nm 

[0202] Production ofconpound of Productim Exanple 83 exanple 
conpound no. F- 56 

Conpound 2g of exanple conpound no. F - 59 in nixed solvrait of di 
oxane ( 100 nl) and NJvMfimethjdfOTmamide (100 ni) andunda- 
existing of 5 % Pd / carbon, hydrpgenaticMi was d(»ie with 
40X1 After filteringPd/ carbon from reaction nixture, dioxane 
andNjNkfimethj^fcMnranidewa-aienrr^ After 
washing, filtering residue with acetone, 1.4g itacquired conpound 
of exanple conpound no. F - 56 as cry^ of red violet, n^ltine 
point 250 XotW^ ^ 

AbsOTptianpeak (Inade of tolume) 592 nm 

[0203] Production ofconpoundofProduction Exanple 84 exanple 

R135 
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ml) tN, N-\>^'f)i^7\K)\.JxT^ K (1 OOm I ) (DM 



©JlXS* (hil/X^ctJ) 59 2nm 

[0204] aiJtw 8 5 mfFit-^m^^ F - 3 3 (Dit-^m 

. fflt»5 g. eiK:^ »J't7A2 O g. 1 8-':7^'t7>-6 (O 
. 5g) ^ o - PD^>-tf > (50ml) 20^Pb1 

T«:^^b^!ftlS-^F-3 3<01b^iB3* 1 glifco 



jtt^2 5 o°c]a± 

qSilXa* ( h;i/X>*) 5 9 5 nm 
[0 2 0 5] SIJEWI 

2 00nm(D I TO^P-^mfii (fSS) ^^ti>ii=y7.& 

mm^3 X 1 o-6TorricigKLfco ^f. I J om.mm.mi. 
(w. 4, 4' -ex CN-37x~;u-N- (3" -y5=-;b:7 

xx;u) TSy] t*:7xx;u^, Si^jifiO. 2 n m/seo 

. ex (2-y^>u-8-:^y 'j/^— h) (4 

-:7x^VU>^iLy ^— h) TVUSxr^Ai: v-OV" l[f,f'] 
-4, 4' . 7. 7* -7" h^:7xr^JU] v^>xy[1.2.3 
.-cd:r.2\3*-lm] U> (ffij^^b^l&S^ F - 7 O^b^ 
***««3S[;b>?>. usage. 2nm/sec 5 
O nm<DIl$fC^3IS (MMJtl 00 : O. 5) L. 

tLfc. h'^x (8-:^y 'jy ^— h) t^us-'^a 

^SSJgO. 2nm/sec "C 5 O n m(De* twH^t L . 
HSiiSO. 2 nm/sec 'e2 O O nma)l5*(Z*SS« 

o f^»Lfc*«s»«3fe«^ic. ?£»jifflmT. 1 2va)ii 

5SmBE^Rl*DLfc<kZ5. 5 5mA/cin2 (D^SS/»<3Snfco 
Sg2 3 5 0 c d/'m2 (Z)*fea)^A*<fiiS* ttfco 



conpound no. F - 91 

Compound 2g of exanple cxDnpound no. F - 63 in nixed solvent of di 
oxane ( 1 00 nl) and NJSWimethylformamide ( 1 00 ml) andunder 
existing of 5 wi^ % Pd / carbon, hydrogenation was done with 
40 tD. After filtering Pd/caibon from reaction nixture, dioxane 
andN^-<Umeth^fOTiianidewCTerenx)vedxin^ \Wth 
acetone washing and filtering residue, 1.7g it acquiredthe 
ampound ofexarnple compound no. F- 91 as crystal of red violet, 
melting point 250 X or hi^ier 

Absorption peak (Inside of toluene) 592 nm 

[0204] Production of compound of Production Example 85 example 
compound no. F - 33 

Qjrnpoimd Ig of example compound no. F- 91, iodo benzene 4g, co 
ppCT powder 5g, potassium carbonate 20g and 18-crown-6(0. 
5g)were done in o-dicMorobenzene (50 mi), 2 0 hour heating and 
refluxing. >Wth steamdistillation, after removing o- 
dicWorobenzaie, it filtered residue, the watCT wadi did solid 
Mlrich it filters^ was treated with alunina column chromatogr^hy 
(eluate : toluene). After rencving toluene under vacuum, residue 
recrystallization was donefrom nixed solvent of toluene and 
iscp*opane -jpl 1, compound of theexample compound no. F - 33 
Ig was acquired as crystal of red violet. 

Melting point 250 °C or higher 

Absorptioipeak (Inside of toluene) 595 nm 

[0205] Working Example 1 

Utrasonic cleaning it did ^ass substrate which possesses ITO tran 
sparentelectrcKle (anode) of thickness 200 nm^HBking use o neutral 
detergent, acetCMie and ethanol. substrate was dried making use of 
nitrograi g3S, fiirthermore UV/ ozoneafter wadiing, after loclang in 
substrate holder of vapor deposition equipnrat, vapor dqx)sition 
tarikthevacuumwasdonein3X10^Torr. First, on ITO 
transparent electrode, with v^xjr deposition rate 0.2 nnysec vapor 
depoatiQnitdid4,4'-bis (N-pheri^-N-'(3"-metl^pherTy4) 
amino) biphenjd, in thickness of 75 rnTi,rrade poativehole 
iigection tran^xHt layer. Next, on that, from vapcr depoation 
source which differs^ with vz^r dqx)sition rate 0.2 nnysec 
codeposition (wei^ ratio 100:0.5)it did bis (2 - methyl - 8 - 
quinolinolato ) (4 - i*ienyl phenolate ) aluninumard di benzo {[f/] - 
4, 4* ,7, 7 - tetra phenyl } di indesio [ 1 ,23,-cd: 1 *,2;3*-hn] pCT>dene 
(compound of exanple compound no. F - 7), in thickness of the50 
nrn, made luminescent layer. Next, with vapor depositicHi rate 0.2 
nm^sec vapor deposition it did tris (8 - quinolinolato) aluninun^ in 
thickness ofthe50nm, made electrcHvimplarited tran^wrt layCT, 
Furthermore on that, with vapor dqx)sition rate 0.2 imYsec 
codqx>sitiQn(wei^ ratio 10:1) doing magnesium and thesilver, in 
thickness of 200 nn\ it made cathode, produced the organic 
electroluninesceiit element. Furthamore v^xw deposition 
executed ^\hile vacuum state of vapor depositiontank was 
maintained. IncH'^micelectroliirnnescentelenrraitwfiichit 
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[02061 SIS6«y2-57 

it^m (mmm4) , m7^^it^^m^B-9(Dit^i\^ (mm 
me) ^ mTnit^^m^B-^ imt^m (mmme) . m 

o>it^'^ (i^Sfg'&fti) (iiffii^n o) . m7F^t^m^^B 
-Aoo^^t^m immm^ d . mmt^^^^B-A^o 
it^m {^mm^ 2) . m^it^mm^C'-e<o^t^^ cie 

. w<F^b^%i»^D-~i0^b^!|& cuffi^n 5) , «^^b^ 

8(D>fb^% (^861^1 7) . mmt'^V!^^^F-Qmt^% 

19). «:^ib^i*»-^F- 1 3 0^^t^m immmzo) . 

«5t^b^%iS^F-i 5(^ib^«g immmz 1) . ^j^^b^ 

«gs-^F-2 5 0^b^ife immmzz) . ^^^b^i^s-^p 

-2 7<Z)>fb^!fe) (^»£^IJ2 3) . ^j^^b^te#^F-2 8<t 
F-2 9<D^b^te (I^M;M&4S3) (Il5fe«2 4) . mmit^ 

-3 3(D^b^!^ (^Jg^J2 6) . i^y^^b^l^H-^F-S 40) 
it^^ {mmmZD . ^»]^^b^!|a#-^F-3 6(7>-fb^Jfe) ( 
mmmZS) . «:T^^b^fe)S-^F-4 4<D1b^i^ Cll«0ii2 

9) . ^7^^it^^^^F-Aso^t^^ immm^o) . ^ 

7F^b^%l»^F-4 8<D^b^!|& (ie«g^j3 1) . ffH^^b^l^ 

s-^F-4 9<D^b^!tft {mmmsz) . -^ij^^b^^s-^F- 
5oa)^b^!te (^j5g«3 3) . mi^^\t'^mm^F-e Amt 
^t) c^ffi#ii3 4) . mmt'^^^^F~ezmt^^ m 

1b^%S-§F-5 5(Dib^te (I^S£^W3 8) . W^^b^%l# 

■^F-5 6 0<b^!ia immmsQ) . -M^^b-^i^s^F-s 
9a)^b^^^ (^56^4 0) . m^r^it^'^^nF-eomt^ 
^ (^mm^^) . m^it'^^m^F-Q ^(Dit^m (mm 
m4z) , <5i]^<b^«!i#-^F-6 2 0^b^«g (mmmAs) 

^«i»-^F-6 ecD^b^te OIBSW4 5) . -M^jb^ias-^ 

r-GQOit^^ (^mm4 6) . -^iJ^^b^ifa»^F-7 4 
OJ^b^ia (^Sg«4 7) . m^^it^^m^F-7 7 0>it^^ 
(SS6«4 8) . «7F-fb^«3»#F-7 905^b^ifel {5IJ6^ 
4 9) . ^TF^b^ttS-^F-S 8a)^b^Jfe . 

«7Flb^i!a»-^G-3CD^b^fe (SIBg^ysD . ^^1b^#3 

^^G-5tG-e0it^!^ (mmm^m (mmmsz) 

I -so^b^isi (mmmsA) . iw^^b^ias^i 
-7a>ib^ifti (^ii£«!i5 5) . mmit^^mm ~ ^ Boit 
(^i6«5 6) . mTjkit^ii^^^j^soit^m (mm 



produces, under dry atnx^sphere, ^vheniITlpartingitdoesdiIWt 
current voltage of 12V, current of 55 mA/cixiZ flowed li^ anittii^ 
of red color of bri^itrKss 2350 cd/ire was vaified 

[0206] Working Exanple 2 to 57 

In Working Exanple 1 putting, FoTiHtiOT of luminescait layer at ti 
meof,Lfeingconpoiindof exanple compound no. F - 7 instead of, 
conpound (Working Exanple 2) of exanple conpound no. A - 1 
conpound (sane amount mixture)(Working Exanple 3) of exanple 
conpound no. A- 6 and A- 7, conpound (Waking Banple 4) of 
exanple conpound no. A - 9, conpound (Working Exanple 5) of 
exanple conpound no. B - 9, conpound (Working Exanple 6) of 
exanple conpound no. B - 1 1, conpound (Working Exanple 7) of 
exanple conpound no. B - 12, conpoutxl (Working Exanple 8) of 
exanple conpound no. B - 1 4, compound (Woridng Exanple 9) of 
exanple cmpound no. B - 1 7, conpound (sane arrount 
nixture)(Working Exanple 10) of exanple conpound no. B - 34 and 
B - 35, conpound (Worlang Exanple 1 1 ) of example conpound no. 
B - 40, conpound (Working Exanple 12) of exanple conpound no. 
B - 46, conpound (Working Exanple 13) of exanple conpound no. 
C- 6, conpound (WOTking Exanple 14) of exanple conpound no. C- 
9, conpound (Working Exanple 1 5) of exanpl e conpound no. D - 1 
conpound (Working Exanple 1 6) of exanple conpound no. E - 3, 
ccMipound (Working Exanple 1 7) of exanple cc»npound no. F - 8 ' 
conpound (Woridng Exanple 18) of exanple conpound no. F - 9, 
ccHipound (Woridng Exanple 19) of exanple conpound no. F- 11, 
conpound (Woridng Exanple 2 0) of example conpound no. F - 1 3 
conpound (Working Exanple 2 1) of exanple conpound no. F - 15,' 
conpound (Working Exanple 2 2) of exanple conpound no. F - 25,' 
CMipound (Woridng Exanple 2 3) of exanple conpound no. F - 27,' 
conpound (same amount nnixture)(Working Exanple 2 4) of exanple 
conpound no. F - 28 and F - 29, compound (Working Exanple 2 5) 
of exanple conpound no. F - 3 1 , conpound (Woridng Exanple 2 6) 
of exanple conpound no. F - 33, conpound (Woridng Exanple 2 7) 
of exanple conpound no. F - 34, compound (Working Exanple 2 8) 
of example conpound no. F - 36, ccMipound (Working Exairple 2 9) 
of exanple conpound no. F - 44, cmpound (Working Exanple 30) 
of exanple conpound no. F - 45, conpound (Woridng Exanple 31) 
of exanple crarpound no. F - 48, cmpound (Woridng Exanple 32) 
of ©cample crarpound no. F - 49, compound (Working Exanple 33) 
of exanple conpound no. F - 50, compound (Working Exanpl e 34) 
of exanple conpound no. F - 51, conpound (Woridng Exanple 35) 
of example conpound no. F - 52, conpound (Working Exanple 36) 
of exanple compound no. F - 53, conpound (Woridng Exanple 37) 
of example compound no. F - 54, conpourxi (Working Exanple 38) 
of ©cample conpound no. F - 55, conpound (Working Exanple 39) 
of example conpound no. F - 56, conpound (Working Exanple 40) 
of example compound no. F - 59, cmpound (Working Exanple 41) 
of exanple conpound no. F - 60, expound (Woridng Exanple 42) 
of exanpl e compound no. F - 6 1 , conpound (Working Exanpl e 43) 
of example conpound no. F - 62, compound (Working Exanpl e 44) 
of example conpound no. F - 66, compound (Woridng Exanple 45) 
of exanple conpound no. F - 68, conpound (Working Exanple 46) 
of exanple conpound no. F - 69, conpound (Working Exanple 47) 
of the example conpound no. F - 74, conpound (Working E^Srple 
48) of exanple COTpound no. F - 77, conpound (Working Exanple 
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[0207] 

ieil*m2a («1 7) (C:^Lfco 



[0208] itSffH 2 

F-7(Dib^ia^ffifflt"^ft+pyi^. N-y^;U-2-yh 
+ vT^ K^^ffifflLfcia^l^li. 3186^1 \zl^m(r>y2m\z 



49) of exairple conpound no. F - 79, connpound (Working Exanple 

50) ofthe exanple conpound no. F- 88, conpound (Working 
Exanple 51) of exanple conpound no. G - 3, conpound (same 
amount nixture)(Working Exanple 52) of exanple conpound no. G - 
5 aiKi theG- 6, conpound (Working Exanple 53) of exanple 
conpound no. H - 1 5, conpound (Working Exanple 54) of exanple 
conpound no. I- 3, c(MTpound(Workii^ Exanple 55) ofthe exanple 
conpound no. I - 7, COTipound (Working Exanple 56) of exanple 
conpoundno. I - 1 5, oth^ than using conpoiind (Working Exanple 
57) of the exanple conpound no. J - 5, org3nic electroluninescent 
elem^ was produced with method wMch is stated in the Working 
Exanple 1 . In reqjective element, under dry atn»^*ere, when 
applying it does thedirect currait voltage of 12V, li^ oritting of 
orange red color to red was verified. Furthamire characteristic was 
inspected, result was shown in theTable 2 (Table 15 to Table 17). 

[0207] Comparative Exanple 1 

In Workii^ Exanple 1 , at time of formation of luminescent layer, wit 
bout usingthe conpound of exairple conpound no. F - 7, vapor 
dqx)siticffi it did in thickness of 50 nmmaking use of just bis (2- 
mediyl-8-qiiinolinolato)(4-phei5dphaiolate) aluminum, 
other than making luninescoit layerjt produced organic 
electroluninescent element with rnethod wtrich is stated in 
Working Exanple 1 . In this elonait, under dry atmo^hore, >Aten 
inparting it does direct currait voltage ofthe 12V, li^ orisaon of 
blue was verified FurthaniDre characteristic was inqjected, result 
was shown in theTable 2 (Table 17). 

[0208] CMiparative Exanple 2 

In WOTking Example 1, at time of formation of luminescent layer, oth 
er thanusingN - methyl - 2 - methoxyacridone for substi tut 
which uses conpound ofthe exanple conpound no. F- 7, organic 
electroluminesceait element was produced with method >^ch is 
stated inthe Working Exanple 1 . In this elanait, under dry 
atmo^here,v^hen inparting it does direct cunratvoltagjBofte 12V, 
li^ emission of blue was verified Furthemxx-e characteristic was 
inspected, result was ^wn in theTable 2 (Table 17). 
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[Table 15] 











(c d/m* ) 


(m A /rm2 ^ 




2 3 8 0 






2 5 2 0 


\j •* 




2 34 0 


5 3 




2 3 5 0 


5 6 




2 3 6 0 






24 2 0 


5 4 




234 0 


5 3 




- 235 0 


5 6 


mmmi o 


2 3 6 0 




1 


2 3 7 0 


>l 
O 4 




2 3 4 0 


O O 


3 


2 3 5 0 


O D 


m&^i 4 


2 3 3 0 


55 




O A f\ fk 


5 4 


HJfi^VI 6 


2 34 0 


53 


%ttMl 7 


2 3 3 0 


55 


8 


2 3 5 0 


54 




2 3 4 0 


53 




242 0 


5 6 
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wot 




iJl / 


V ^ U ^ xXl / 




^1t&4Sii 9 1 


2 ^ n 

^ O O V/ 


5 5 


^Jm7!i » ^ 


2 3 2 0 


5 7 




^ O T *J 


5 5 




2 3 5 0 


5 6 




2 3 3 0 


5 5 




2 3 6 0 


5 4 




2 3 0 0 


5 4 




2 3 5 0 


5 6 


^Mi4H2 Q 


2 3 3 0 

£s <J *,J \I 


5 5 


^IttiAt^ 0 


2 4 0 0 


5 4 




2 3 4 0 


5 3 




2 ^ R 0 

Ct <9 *M \I 


5 6 




^ Q ^ u 


B 3 




2 3 6 0 


54 


I^MS 5 


2 34 0 


5 3 


^093 6 


2 3 5 0 


5 6 




2 3 7 0 


54 


^|Ht3 8 


2 34 0 


5 3 


^«!I3 9 


2 3 5 0 


5 6 




2 4 2 0 


5 7 
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(c axm' ) 


(mA/cin» ) 


^jmt^4 1 


2 3 6 0 


5 7 




2 3 8 0 


54 


^JBwl4 3 


2 3 4 0 


5 8 




o 1 cr r» 

<2 3 5 0 


5 6 




2 3 3 0 


5 5 


^jBBW4 6 


2 3 7 0 


54 


^5jDBWI4 7 


2 3 4 0 


5 8 


^2i^4 o 


2 3 5 0 


5 6 


lLi LQ— Dui a t\ 


2 3 3 0 


55 


^jHSWO 0 


2 3 2 0 


54 


IISS<?!I5 1 


2 34 0 


5 6 




2 3 5 0 


56 


isnwss 3 


2 3 8 0 


55 




24 10 


54 


SltKifllS 5 


2 34 0 


5 7 


siie^s 6 


2 3 5 0 


5 6 




2380 


54 




117 0 


82 




155 0 


74 



[02 1 2] Sg|6«y58 

fi*. 43l4^5tS0. Tirh>. iU^ffll^TSSWiK^,^ 

««*3 X 1 o-€rorr(c3tELfco ^t*, ITOSPJ^ffi± 

4, 4' -tf:^ CN-:7iL^;u-N- (3" 
x^;U) TSy] e^x^;US. aiSragO. 2nm/sec 

. f:(J>±A:L^ tfX (2-pt^^l.-8-4^y »jy h) (2 

sec VBOnmO>mi\Z^mm 1 00 : 1. O) L 

^— 'i^^^^ 2nm/sec "^^ 5 O n mO)!!^ 

'^M.tiSi^^ 2nm/sec "C 2 O O n mOj? $ 

(MMtklO : 1) L*Cte«tL. *fflm»l63t« 



[0212] Working Exanple 58 

Utrasonic cleaning it did ^ass substrate which possesses ITO tran 
q>arent electrode (anode) of tHckness200 nrtyiBkinguse of neutral 
detergent, acetone and ethanol. substrate was dried imking use of 
nitrogen gas, firthernx)re UV/ ozoneaftCT washing 
substrate holdo* of vapor dqx)sitioan equipment, \apor deposition 
tanlcthevaciaimwasd(»iein3X10^T(MT. First, on ITO 
trang)arent electrode, with vapor deposition rate 02 nm^sec vmxx- 
deposition it did 4, 4* -bis (N- phenyl- N- (3" -neth>dph0[T>4) 
amino) bipheriyd, in thickness of75nm, made positive hole 
iqectiontran^XMt layer. Next, oti that, frcmv;^ deposition 
source vMdi diff^s, with vapor dqjoatioi rate 0.2 nnysec 
codeposition (wd^ ratio 1 00: 1 .0)it did bis (2 - nethyd - 8 - 
quinolinolato ) (2 - phen>d phenolate ) aluninumand conpound of 
exanple conpound no. F - 9, in thicknessof 50 nn^ nade 
luminescent laya-. Next, with v^ deposition rate 02 nnVsec 
v^x>r dqx)sition it did tris (8 - quinolinolato) aluminum, in 
thickness of the50 nn\ made electron-inplanted tran^rt layw. 
Furthermore on that, with vapor deposition rate 0.2 nm^sec 
codepositiai (wei^ ratio 10:1) doing magriesiumand thesilver, in 
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thickness of 200 nm, it made cathode, produced the org3nic 
electroluminescent element. FurthermOTe vapor deposition 
executed while vacuum stale of vapor depositiontank was 
maintained. hiorgpnicelectroluninescentelernHTt whichit 
produces, under dry atnr>q)here,\^4ieniripartingitdoes direct 
current voltage of 12V, curroit of 58 niA/cnl2 flowed li^ emitting 
of orange red color of brightness 2370 cd/nc was vaified 
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[0213] Working Exanple 59 

Utrasorric cleaning it did ^ass substrate which possesses ITO tran 
sparait electrode (anode) of thickness 200 nnvmaking use of neutral 
detergent, acetone aixl ethanol. substrate was dried making use of 
nitrogen g^s, fiDthermore UV/ ozoneafta* wadiing, after locking in 
substrate holdo- of vapor deposition equipment, vapor dqx)sition 
tankthevacuumwasdOTein3X10-6Torr. First, on ITO 
transparent electrode, with vapor deposition rate 02 nnysec vapor 
deposition it did 4, 4' - bis (N - pher^- N - (3" - meth^phenyl) 
amino ) biphCTi>i, in thickness of 75 nm, made positive hole 
iigection tranqxHt layer. Next, on that, from vapor deposition 
source which differs, with vapor deposition rate 0.2 mn^sec 
codeposition (wei^ ratio 100:2.0)it did bis (2 - methyl - 8 - 
quinolinolato ) aluminum- - oxo - bis (2 - method - 8 - 
qdnolinolato) alunimmiandconpoiindofthe exanple compoxind 
no.F- ll,inaiicknessof50nn\made luminescent laya-. Next, with 
vapor deposition rate 0.2 nw^sec vapor deposition it did tris (8 - 
quinolinolato) aluminum, in thickness of theSO nm, made electron- 
implanted tran^xMt layer. Furthemnxe on that, with vapor 
d^osition rate 0.2 nnVsec codeposition (w^^ ratio 10: 1) doing 
magoeaumand thesilvi^, in thickness of 200 nm, it made cathode, 
produced the cFganic electroluminescent element. Furthmmre 
vapor deposition executed wWle vacuum state of \apor 
dqx)sitiontank was maintained In organic electroluminescent 
element which it produces, under dry atmD^here,wlien imparting 
itdoes direct currait voltage of 12V, curr&fL of 57 mA/cnC flowed 
li^ emitting of orange red color of hri^]tness2320 cd/nQ, was 
verified 
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[0214] Wwking Exanple 60 

Ultrasonic cleaning it did ^ass substrate wttch possesses ITO tran 
q)arait electrode (anode) of thickness 200 nnvmaking use of neutral 
detergait, acetone fflid ethanol. substrate was dried making use of 
rii trogen ^ furthermore UV/ ozoneafter washing after 1 ocking in 
substrate holder of vapor depoation equipment, vapor dqx)sitiQn 
tankthevacuumwasdcMie in 3X10-6 Ton*. First, on ITO 
tranqxirent electrode, with vapor deposition rate 0.2 nm^sec vapor 
depositicmitdid4,4*-bis (N-phertyl-N-(3**-meth5iphenyl) 
amino) biphen>i, in thickness of75nm, made positive hole 
iigection tran^rt layer. Next, on that, fi:omvapOTdqx>atioo 
source which diff^s, with vapor depositim rate 0.2 irnVsec 
codeposition (wd^ ratio 100:4.0)it did bis (2,4-di methyl - 8 - 
quinolinolato ) aluminum- - oxo - bis (2,4-di metl^ - 8 - 
quinolinolato) aluninumarriconpoundofthe exanple compound 
no.F-52,inthicknessof50nm,made luminescent layer. Next, with 
yapcx deposition rate 0.2 nnysec vapor depo^tion it did tris (8 - 
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qiinolinolato) alurrinutA in thickness of theSO nm, rmde electron- 
inplanted transport layer. Furthermore on that, with vapor 
deposition rate 0.2 nnysec codeposition (wei^ ratio 10: 1) doing 
magnesium and thesil v^, in thickness of 200 nn\ it made cathode, 
produced the a-gamcelectroluminescaTtelarm. FurthemDre 
vapor dqx)sition executed while vacuum state of vapor 
dqx)sitiOTtankvv^maiiitained hi organic electroluminescent 
element \^tiich it produces, under dry atmosphere, when inparting 
itdoes direct current voltage of 12V, current of 60 mA/cmz flowed, 
light emitting of orange red coIot of hrigjitness 2130 cd/nc was 
verified 
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[0215] Woridi^ExanpIe 61 

Utrasonic cleaning it did glass substrate wiiich possesses ITO tran 
spar&rt electrode (anode) of thickness 200 nnyraking use of neutral 
detergent, acetor^ and ethanol. substrate vwas dried nBking use of 
ni trogen gas, ftjrthermore UV/ ozmeafter washing, afto- 1 ocking in 
substrate holder of vapor depoation equipnm, vapor depositicn 
tankthe vacuum was done in 3 X 10-6 Torr. First, on ITO 
transparent electrode, with vapor deposition rate 0.2 nm^sec vapor 
deposition it did 4, 4' -bis (N-pha]yl.N-(3"-TCthylphenyl) 
amino ) biphenyl, in thickness of 75 nn\ n^de positive hole 
iqecti(»i trangxjrt layer. Next, on that, from vapo- dqx)ation 
source which differs, with v;^x>r depoation rate 0.2 nm^sec 
codeposition (wei^ ratio 100:6.0)it did ccsipound of tris (8 - 
quinohnolato) aluminumand example conpound no. F - 14, in 
thickness of the50 nn\ made luninescait layer. Next, with' vapor 
depoation rate 0.2 nnVsec vapor deposition it did tris (8 - 
quinolinolato) aluninun^ in thickness of theSO nm, n^de electron- 
inplanted transport layer. Furthermore on that, with v^r 
deposition rate 0.2 nnVsec codepositiai (w^^ ratio 10: 1) doing 
magtieaumandthesilver, in thickness of 200 ran it nade cathode, 
pxxluced the organic electroluminescent elemmt. FurthernBre 
vapor deposition executed wdiile vacuum state of v^r 
depositiontank was maintained hi organic electroluminescmt 
elenrnt which it produces, undo- dry atmo^ho-cwtei inparting 
Itdoes direct current voltage of 12V, current of 60 nWcnC flowed 
hg^it mitting of red color of hri^itness 2150 cd/mz was vmlied 

[02161 WoddngExanple 62 

Utrasonic cleaning it did gjass aistrate which possesses ITO tran 
spar&rt el ectrode (anode) of t hi ckness 200 nnyraking use of neutral 
detergent, ac^one and ethanol. substrate was dried naking use of 
nitrogm g3S, furthmnore UV/ ozoneafte* wad^ 
substrate holda- of vapor depositicmeqmi^ v^ deposition 
tankihe vaciam was d(»ie in 3X106 Tot. First, on ITO 
tran^ent electrode, with vapor deposition rate 0.2 nnVsec vapor 
dqx)siticMiitdid4,4'-bis (N-pher^-N-(3"-nBthyiphaiyl) 
anino) biphenyl, in thickness of 75 nm,nHde positive hole 
iigection tran^ layer. Next, on that, from vapor dqx)siti(»i 
source whidi differs, with vapcr deposition rate 0.2 nnysec 
codeposition (wd^ ratio 100: 10)it did conpound of tris (8 - 
qiinolinolato) aluminumand exanple conpound no. F - 80, in 
thickness ofthe50nn^ made luminescoit layo*. Next, with' vapcr 
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dqx)sition rate 0.2 nnysec vapor dqx)sition it did tris(8- 
quinolinolato) alunimim, in thickness of tteSO nrr\ made electron- 
inplanted transport layer. FurthainDre on that, with vapor 
deposition rate 0.2 rar^sec codeposition (wei^ ratio 10: 1) doing 
magnesium and thesilver, in thickness of 200 nni, it made cathDde, 
produced the orgpnic electrolvmnescent elonent. Furthermore 
vapor dqx)sitionexecuted\vhile vacuum slate of vapcM* 
dqxeitiontankv^^ maintained. In organic electroluminescent 
element which it jjroduceSjUrxte* dry atmosphere, vvhen imparting 
itdoes direct current voltage of 1 2V, current of 60 mA/cni2 flowed 
li^ emitting of red color of bri^itness 2250 cd/mz was verified 
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[0217] Working Example 63 

Ultrasonic cleanirg it did gjass substrate which possesses ITO tran 
^>arait electrode (anode) ofthickness200nnyTBkii^ use of neutral 
detergent, acetone and ethanoL std)strate was dried making use of 
nitrogen g3s, furthornore UV/ ozoneafter washing, after locking in 
substrate holder of vapor deposition equipment, vapor deposition 
tankthevacuumwasdoneinSX 10-6Torr. First, on ITO 
transparent electrode, with vapor deposition rate 0.2 nnVsec vapor 
deposition it did 4, 4* - bis (N - pheityl- N - (3" - meth>dphaiyi) 
amino ) biphen>4, in thickness of 75 nm, made positive hole 
iqectiontran^XMt layer. Next, ot that, from vapor dqx)sition 
source \^ch differs^ with vapor deposition rate 0.2 iWsec 
codeposition (wei^ ratio 100: 1 .0)it did compound of tris (8 - 
quinolinolato) aluminum and example compound no. A- 1, in 
thickness of theSO nm, it made luminescent layer wtnch conttnes 
electron-inplanted transport layer. FurthmnDre cHithat, with vapor 
deposition rate 0.2 nnysec codeposition (wd^ ratio 10: 1) doing 
magnesium and thesilver, in thickness of 200 nrr\ it made cathode, 
produced the organic electroluminescent element. Furthemxa-e 
vapor dqx)siticsi executed vsttle vacuum state of vapor 
dqx)9tiontaidc was maintained In organic electrolunninescent 
element v*ich it produces, under dry atmosphere, whaiinparting 
itdoes direct current voltage of 12V, current of 58 mA/crrG flowed 
li^ emitting of red color of hri^itness 1 970 cd/nC was voified • 
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[0218] Woridng Exanple 64 

Otrasonic cleaning it did ^ass substrate wtrich possesses ITO tran 
^3arent electrode (aixxte)ofthidgiess 200 nnyisking use of neutral 
cfeto-g^, acetone and ethanol. substrate was dried makii^use of 
nitrogen g^s, furthermore UV/ ozoneafter washing, after locking in 
substrate holder of vapor deposition equipment, vapor deposition 
tankthevacuumwasdQnein3X10-6Torr. First, on ITO 
tran^Tarent electrode, with vapor depositicMi rate 0.2 nnysec vapor 
deposition it did 4, 4* -bis (N-pheiiyl-N-(3"-melh54iAaiyl) 
amino) biphenyi, in thickness of 75 nm» made positive hole 
iigectiontranqx)rt laya-. Next, on that, with vapor deposition rate 
0.2nnysec vapor deposition it did conpourKi of example 
compound no. F-7,in thickness of 50 nn% made luminescent layer. 
Next, on that, with v^r deposition rate 0.2 nnVsec vqxjr 
dqx)sition it did 1 3 - bis ( 5' - (p - t-butyl phenyl) - 1 3,4 - 
oxadiazole -2 -j4 ) barzene, in thickness of50nm, made electron- 
implanted tran^xsrt layer. Furthermore on that, with vapor 
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deposition rate 0.2 imYsec codepositicHi (wei^ ratio 10: 1) doing 
magneaumand thesilver, in thickness of 200 nm, it nBde cathode, 
produced the organic electroluninescaitelenM. Furthemure 
vapor <^X)sition executed while vacuum state of vapor 
dqx)sitiantank w^ maintained In organic electrolmrinescait 
elanent which it produces, under dry atmosphere, when inparting 
itdoes direct current voltagp of 14V, current of 48 mA/cmz flowed 
li^ «rittiig of red color of tai^itness 1 840 cd/m2 w^ verified 

[0219] WoridngExanple 65 

Utrasonic cleaning it did ^ass substrate which possesses ITO tran 
^ent electrode (anode) of thickness 200 nnynaking use of neutral 
detergent, ac^one and ethanol. substrate was dried naking use of 
nitrogen gas, furtharmra-e UV/ ozoneafter w^^mg, afta- locking in 
substrate holder of v;^ dq)osition equipment, vapcH" deposition 
tankthevacuumwasdoneinSXlO^Torr. First, (mi ITO 
ton^Mirat electrode, with vapor depoa vapor 
dqx)atian it did conpound of the example conpound no. F - 7, in 
thickness of 55 nm, made luminescent layer. Next, on that, witfi 
vapor deposition rate 0.2 nnVsec vapor deposition it did 1 ,3 - his ( 
5' - (p - t-biit)d phenyl) - 1,3,4 - oxadiazole -2-yl ) benzene, in 
thickness of 75 nn\ made electrcMi-inplanted tran^rt layer. 
Furthermore; on that, with v^kx deposition rate 0.2 nm^sec 
codqx)sition (wei^ ratio 10: 1) doing magnesium and thesilver, in 
thickness of 200 nm, it made cathode, produced tte or^c 
electroluminescaitelemaTt. FurthemiM-e v^xjr deposition 
executed while vacuum state of vi^rdepositiontankwas 
maintained In organic electroluninescaitelenKnt which it 
iroduces^undo- dry atmo^here, when impartiiig itdoes direct 
cmrent volta^ of 15V, current of 68 mA/cnC flowed lidit emittiiic 
of red color of hri^itness 1250 cd/nc was vmfied 

[0220] WOTkingExanple 66 

Utrasonic cleaning it did gjass substrate which posseses ITO tran 
qjaroit electrode (anode) of thidcness 200 nnyraking use of neutral 
d^gait, acetone and ethanol. substrate was dried nnking use of 
nitrogen g3s, fiirthermore UV/ ozoneafte washing, after lock^ 
sutefrate holder of vapor dqx)sition equipmmt, vapor dqx)siti(Mi 
tankthevacuumwasdonein3Xia6Torr. First,™ ITO 
ti-ansparent electrode, with vapca-dq)ositionrate 0.1 nnVsec, vapor 
depositKHiitdid4,4»,4"-tris(N-(3'"-meth>dpha^)-N- 
phen^anino) triphen>d amine in thickness of 50 nm^nade first 
positive hole iigectiontran^xjrt layer. Next, frcm v^ depositicMi 
source which differs, with v^x>r deposition rate 0.2 nra'sec , 
codqx)sitiai(wei^ ratio 100:5)itdidthe4,4*-bis (N-ph^- 
N-(r-naphtfijd)anino) biph^ and example conpound F - 7 
conpound, in thickness of the20 nm, it made luminescent layo* 
which cmtines seoMxl positive hole irgectiontranqxMt layer. 
Next, on that, it wore tris (8 - quinolinolato) aluminumand, with 
rate 0.2 iinysec vapor depositicHi did inthe thickness of 50nn% nade 
electrm-implantedtran^rtlaya-. Furthennore on that, with vapor 
dqx)sition rate 0.2 nnysec cociqx)sitim (weight ratio 10: 1) doing 
magnesium and thesilver, in thickness of 200 nm, it nade cathode, 
IHXxiuced the organic electroluninescent element. FurthenTore 
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vapor dqx)sitiQn executed wiiile vacuum state of v^r 
de|X)ationtank\vasiTaintained In organic electroluninescent 
eleimitvvttch it pjToduces, under dry atnx)^tere, \\iien irnparting 
itdoes direct curroit voltage of 15V, curreait of 68 mA/crrC flowed 
li^ aritting of red color of bri^itness 2650 cd/mz was vmfied. 

[0221] Workiiig Example 67 to 76 

In Working Exanple 66, instead ofuangoonpound of examplecom 
pound no. F - 7, compound (Working Exanple 67) oftte example 
conpound no. B - 9, compound (Working Exanple 68) of exanple 
coiipoinxi no. B- 40, cornpourai (Workiiig Exanple 69) of example 
conpoiDidi».C -6, conpound (Working Exanple 70)of exanple 
canpoundiK).F- II, compound (Workiiig Exanple 71) of exanple 
conpound no. F - 25, conpound (Working Exanple 72) of exanple 
conpound no. F - 34, theconpound (Working Ejonple 73) of 
example conpound no. F - 53, COTnpourxI (Working Exanple 74) of 
example conpound no. F - 69, conpound (Working Exanple 75) of 
ocanple conpound no. F - 79,other than uang ccHipound (Worlang 
Exanple 76) of exanple compound no. F - 88, organic 
electroliininescenlelenKnt waspn-oducedwitlitenKth^ wiiichis 
statedin Working Exanple 66 . In reqjective elemrait, under dry 
atmosphere, vAen applying it does thedirect currait voltage of 1 2 V, 
li^mittingof orange red color to red was vraified. FurthamcMne 
characteristic was in^)ected, result was shown in theTable 3 (Table 
18). 

[0222] 
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7 3) . mir^it^^m^F-eooit^^ (mmmi 4) . 



[0222] 

[«1 8] 



Co 2 2 3] 9gI6«!l7 7 



[0223] Working Example 77 

Otrascmic cleaning it did ^ass substrate v^ch possesses ITO tran 
^^oit electrode (anode) of thickness 200 iinyxBkingu^ neutral 
detergent, acetone and ethanol. It dried sut^trate making use of 
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2 a)afe<oii!3tj6t«g**tfc. 
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nitrogen gas, fijrthennore UV/ ozcmewadied Next, on ITO 
transparent electrode, lumuiescent layer of 400 nm was fcxned poly 
N - vin>4 carbazole (wei^ average nrJecular wei^ 150000) 
andthe 1,1,4,4 -tetrajAenyl-U -butadiene (li^onsacm 
conpoKjit of blue), naldnguse of 3 wt% dichloroethane solution 
winch cxMitains theccsrpound of coumarin 6 ("3 - (2' - beaizo 
thiazoljd) - 7-di ethjdanino coumarin " (li^ aiissiffli conponent 
of greai color)), and exanple caipound no. F - 7, at ratio of 
tiierespectivB wight ratio 100:5:3:2, with dip coating nethod 
Next, after locking ^ass substrate wliich possesses this luninescent 
layer, in substrate holderof deposition equipTErt, vapw 

depositirai tank vacuumwasdcMie in 3X106 Tot. Furthemure on 
lumnescent layer, 3 - (4' - t-butyl phei^) - 4 - phenjd - - 5 . (4» . ' 
bijAa^) - 1,2,4 - triazole, with dqxsiticm rate 0.2 nnVsec 
in thethckness of 20 nm dqxjation after doii^ lurthenT»re 
on that, witiithe vapor dqjosation rate 0.2 nnysec vapor deposition 
It did tris (8 - quinolinolato) alunMMn in thickness of 30 nm 
andmade electrtm-inplanted transport layer. Fiirthamse m that, 
with v^ dqjosition rate 02 nnysec codqjosition (wei^ ratio 
10:1) doii^ magnesium and thesilvsr, in thickness of 200 nm, it 
made cathode, produced the organic electroluminescent elomit. In 
organic electroluninescQit elanal wliich it produces^ under dry 
ataioqrfiere, wtei impartiiig itdoes direct current vdlage of I2V 
cuirait of 74 mA/cnc flowed li^ anissdai of white of luninaiice 
1 120 cd/nfi was verified. 

[0224] W<Mkiiig Bomple 78 to 83 

In Woridng Exanple 77, instead of usii^ conpound of exanple com 
pound no. F - 7, conpound (Wcaldng Exanple 78) oflhe esonple 
conpound no. B - 22, ampound (WcM-king Exanple 79) of ecanple 
conpound no. F - 20, conpound (Working Exanple 80) of exanple 
caipound no. F - 23, conpound (Working Exanple 81)of exanple 
conpound no. F - 33, conpound (Working Exanple 82) of exanple 
conpound no. F - 41, other than using ccmpound (WcMlong 
Exanple 83) ofthe exanple conpound no. F - 62, or^c 
electroluminescait element wasproducedwithmedxxi whichis 
statedinthe Working Exanple 77. InrespectiveelenErt, under dry 
^moqjhere, vJhen flying it does diedirect cuirent voltage of 12V 
Iigit OMssion of vsiiite was vaified. Furthamore characteristic was 
inspected, result was shown in theTaUe 4 (Table 1 9). 

[0225] 
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[Table 19] 











(c d/m* ) 


(mA/cn? ) 




12 3 0 


7 6 




113 0 


7 5 




114 0 


74 


mmmsi 


12 2 0 


7 6 


mmms2 


12 6 0 


75 


mmmss 


112 0 


74 
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[0226] Working Exairple 84 

Ultrasonic cleaning it did gjass substrate wHch possesses ITO tran 
^)arent electrode (anode) of thickness 200 mvnaking use of neutral 
detergent, acetone and ethanol. It dried substrate making use of 
nitrogen g3S» furthermore UV/ ozonewadied Next, cmi ITO 
transparoit electrode, luninescoit layer of 300 nm was formed 
making use ofthe poly N - vinyl carbazole (wei^ average 
molecular wei^ 150000), 1 ,3 - bis ( 5* - (p - t-butyl phenyl) - 1 ,3,4 - 
oxadiazole - 2 -yl ) benzene and 3 \vt% dichloroetline solution 
\^dKX»itainsconpoundofexanpleconpoundno.F- 15, at ratio of 
respective wei^ ratio 100:30:3,with dip coating method . Next, 
after locking ^ass substrate which possesses this luninescwtf layer, 
in substrate holderof vapor deposition equipiisnt, vapor 
depoationtankvacuumwasdonein3X10^Torr. Furthermore, on 
luminescent layer, with vapor deposition rate 0.2 nnVsec 
codqx)sition (wei^ ratio 10: 1) doing magnesiumand silver, in 
thickness of 200 nni, it made catixxie, prodicedthe organic 
electroluminescent elonent. In organic electroluminescent elanent 
which it produces, under dry atmo^here,\\tei imparting itdoes 
direct cun-ent voltage of 15V, current of 76 mA/cme flowed li^ 
emitting of orange red color of hri^itness 1420 cd/nc was verified 

[0227] Comparative Example 3 

In Working Example 84, at time of formation of luninescait layer, ot 
her thanusii^ 1,1,4,4 - tetra phenyl - 13 - butadiene in place of 
conpound of example compound no. F - 15, organic 
electroluminescent eloneiitwas produced with method which is 
stated in WOTking Example 84 . In OTg3nic electric field elemert 
which it produces, under dry atmo^here, when irrpartingitdoes 
direct current voltage of 15V, current of 86 mA/cnC flowed li^ 
oiission of blue of luminance 680 od/nC was verified, 

[0228] Working Exanple 85 

Otrasonic cleaning it did ^ass substrate which possesses ITO tran 
qjarent electrode (anode) ofthickness 200 nm^raking use of neutral 
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<teergent, acetone and ethanol. It dried substrate naking use of 
mtrogen gas, fiffthermore UV/ ozonewadied. Next, on ITO 
tranqjarent electrode, luninescait layer of 300 nm was fomEd 
polycarbonate (wd^ ava^ molecular wd^ 50000) andthe 4 
4 -bis (N - phenyl -N- (3- -mBthyIphenyl)anino) biphenyl , ' 
makii^useof bis (2-metl^-8-quinolinolato) aluninum- - 
oxo - bis (2 - methyl - 8 - quinolinolato ) aluminumand 3 wt% 
dichloroethane solution vMch cwitains conpound of theexan^de 

craiixyund no. F - 7, at ratio of reflective weight ratio 100- 40 • 60 • 1 
>wth dip coating method . Next, after locking glass substrate wiiich ' 
possesses this luminescoit laya-, in substrate holderof vapor 
d^aatiori equipment, vapOTdqjoatimtankvacuumwasdcHiein 
3 X 106 Torr. Furthermore, cm luninescoit laya-, with v^ 
depoation rate 0.2 nm^sec codepoation (wddit ratio 10:1) doine 
iragneaumand silver, in thickness of200nn\ it HHde cathode, 
producedthe ca^ganic electroluminescent elarait. In organic ' 
electroluninesoait elanai which it produces, under dry 
atmo^here, whai imparting itdoes direct cuirart voltage of 15V 
OBTent of 66 mVcnfi flowed, li^emittii^oforange red color of 
brig^itness 750 cd/va was verified 

[0229] 

[BBects of the Invoition] With this invention , it becaro possible to 
olTer cHganic electrohminescent elanent where li^ enission 
lunwianceissi^or. Furthamore, it becanc possible to oflFer 
hydrocarbcMiwliich is suited forthe saidlunmescenteleimit 



[Brief E>q)lanatiffli of the Drawing(s)] 

Se^i^tlii^rtd^r**^ diagramof one exanple of ot^c 

[Figure 2] It is a outline structural diagamof one exanple of oreanic 
electrdmmescent dement. v " 

[Fi^ 3] It is a outline structural diagramof one exanple of orranic 
electrolumnescentelenrait. ^ 

deSSiminrat^^lS^'**^ diagramof one esxanple of or^c 

[Figire 5] It is a outline structural diagamof cme exanple of oreanic 
dectrolunnescentejenKnt. ^ 

[Figure 6] It is a outline stiuctural diagramof ore exanple of organic 
electrolumnescert elomt. 

[Figure 7] It is a ouUine structural diagamof one exanrie of oreanic 
electrolumnescert elemart. ^ 

^fi^ structural diagramof one exanple of organic 

aectrcdumnesoQit eleraejit. 

[Ejqjlanation of Refoience Signs in Drawing] 
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1 substrate 

2 anode 

3 positive hole iqecticHitran^xsrt layer 

3a positi\«holeiigectiontranqxntconpo!nait 

4 luminescent layar 

4a li^aTjssioncx>nponent 

5 electron-inplantedtran^x>rt layer 
5" electron-inplanted tran^XHt layra- 

Sa electron iigectiontran^X)rtconpQnent 

6 cathode 

7 power sufply 
[Figure 1] 




[1121 




[Figqre2] 
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[Figure 4] 
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[Figure 6] 
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[SaiB] ¥1$ 1 0^4^ 2 20 
[«iE*ta3Si«] 00 0 6 
[00061 



<2)v/<>v^[f,r ]i;^>-Ty [1.2,3-cd:r.2\3*-lm]'^*J U> 



<3)i?/<>*y [f, f ] v?-f [1, 2. 3-cd: r . 2\ 3' -Im] g u> 



®i>^>\rif, r ] v-f [i. 2, 3-cd:r , r\ 3* -im] ^ u u> 



[Amaidment] 

[Submission Date] 1998 22 day 
[Amendrmit 1] 

[Section of Amendment] Specification 
[Ammdment Itan] 0006 
[Anraidment Method] ModificaticHi 
[Content of Ameodment] 
[0006] 

[Means to Solve the ProblaiB] This inventCH* etc, result of diligent in 
vestigation, this invention reached to completion inregard to 
conpound A\hich is used for organic electroluminescent elemoit , 
and said elem^. As for namely, this invention, 

Betweai .drcle-L pair of electrodes, at least one layer clamping doin 
g layer which at least 1 kind contains,the di benzo [f,f| di indeno [1, 
2, 3- cd: 1 ',2'3 -Im] perylene derivative organic electroluminescent 
elemoit x^chbeccxnes, 

Layer which at least 1 kind contains .circle-2. di boizo [f,f] di inden 
o [1,2, 3- cd: r,2'3 -Im] perjioie derivative, organic 
electroluminescent element which isstated in .drcle-l . w4iich is a 
luninesoent layer, 

In layer which at least 1 kind omtains .circle-3. di boizo [ff] di ind 
aio [ 1 ,2, 3- cd: 1 ',2*3'-lni5 per>4ene derivative, ca-garric 
electroluminescent element whidi isstated in .circle-1. or .circle-2. 
which contains luminescent organometallic complex. 

In layer which at least 1 kind contains .circle-4. di baizo [f,fl di ind 
eno [ 1 ,2, 3- cd: 1 ',2*3 -hn] paylene doi vative, organic 
electroluninescoTt element \^chisstatedin.circle-l.or.circle-2. 
which contains triaiyl amine derivative. 



O— **COSffi[a(c, iEfL;*iAtliSB**t"^miB(r'-«<8etweai.circle-5.pairofelectr 

l^'^'ix/i^fz|a>ci7)^fliSS?'*3fe^'?", nescoTt elonent which is stated in any of afca-ementioned.circle-1. 

to .circle-4. which possesses positive hole iigection transport layer. 



ISTA's Paterra(tni^, Version 1 .5 Clha-e may be errca^ in the above translation. ISTA cannot 

be held liable fOT any detrimait fitmitsuse. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.152 



® 

JP 98330295A Machine Translation 



CD ® 



®vK>v/[f. f']v-r>7^y [1.2. 3-cd:r,2\3'-lm]/<tJ U> 
(1~A) (its) X^mitii>it^it^VS>^ 



[«jE>yft]fiB«] 00 14 

[0 0 1 4] CI -A) ICfcl^T. Xi -XoA 

Dy>ll^, iK^a4-'2 0<DT';— 1^-2 0 
CDT^U^^^v^, ffil^l»2-2O0:)7-;U3:tvT;i.3:tvS 

T:7Jl.4^;i.:*-^vS, K«»5 2 oa)T^;i.+;U;f^vT 
;Ua:^vgS, K«a3-2 0OT»;-;i.^4^ix^^ £l^m»4 
-2 0<7)T';-";U:i-+^xT;Uzi:^v«. Kmia5-20(DT 

^u*. 1 --2 oa)r;u^;u5^:j-a, S«a2'-2 0a) 
r)\.zi:^Zy7}Ud(^)u^^&^ Ki^a 2-2 O0r 

T;U^Jl/5=^:t*^, 2-^20 CD7';u-!r:=.;U5^:i-^ 

a4'-2 0(OT^;U^;U^;j-S, Km«5-2 0CD7^;i.4^ 

K^a3-2oa)Ty-;i.5^:*-ii. stm» 

4-2 0<DT'J-;U:i-:tvT;U+;U5^:i-«. ^^^4-2 0 
<OT»;-;i.^:fT;i.+;i.^:i-|S, Klfea4 - 2 oa)^xP/l 

ti^r*j-')i.&u. *&ic/ND>f>iSiF-. ft«»i-ioa> 
Kmai -1 o<dt;u=i^v«. jat^«3-i 
0(DT»J— ;u3S. K«a4-- 1 0(0T5;u^;i.«?S:i:T?W» 



t^|glttiE3] 

[«iE^*«^@«] 00 3 8 



<5<8etA^€ai .circle-6. pair of electrodes, furthernt>re, organic electrolutii 
nescent elonent vvdiichisstatedinanyofaforeiTentioned.circle-l. 
to .circle-5. which possesses electron-inplanted tran^xMt layer, 

' .circle-?, di baizo [ff] di indaio [ 3- cd: 1 '^\3'-lm] pCT}dene deriv 
ative being General Fomula (1 - A) (Chemical ftmijla 3), or^c 

<Z) electroluminescent element which is stated in any ofthe 
aforemaitioned .circle- 1 . to .circIe-6. wiiich is a compound v^hich is 
di^layed, it issomething regarding. 

[Amendment 2] 

[Section of Amendment] S^ficatim 
[Amaidment Item] 0014 
[Amaidmait Method] Modification 
[Content of Amendment] 

[0014] In addition, In General Fomiila (1 - A) putting, strai^ chai 
n of Xl to X20, alkyl group of branched or cyclic, strai^ chain , 
alko^Q^ group of branched or cyclic, strai^ chain , all^ thio 
groip of brancted or cyclic, strai^t chain , alkerr^ groip of 
branched or cyclic, strai^ chain , alkenyi oxy grovp of branched 
cyclic. And alken>4 thio groiq? of strai^ chain and trondiedcr 
cyclic has beoi allowed to havepossessed substituent, sin^e 
substitution or milti optionally substitutable with suchas cyclic 
alk>dgroip or hydroxy group of f(»* example halogen atan, carbon 
number 4 to 20 aiyd group, carbon nunier 1 to 20 alko3Q^ group, 
carbon nunte* 2 to 20 alkojgr alkoxy groip , the carbon nuni)er 2 to 
20alkenfy4oxygroq5, carbonnuni)CT4to20arall^o^groip, 
carbQnnunter5to20aralky!oxyalko?^groip, carbon nuni)er 3 
to20arylo?tygroup, carbon number 4 to 20 aryio^^alkojy group, 
carbQniiunte'5to20arylalk^groi^,thecarbonnunte6to ' 
20 aralkjd alkenyi groip, carbon nunte* 1 to 20 alkjd thio groi^j, 
carbon riunber 2 to 20 alkojQ^ alkyl thio groip, carb(Hinuni>er2to 
20allQdthioalk>dthiogroip, carbonnumber 2to20alkQi^ thio 
groip, carbQnnumber4 to 20 aralkjd thio groip, the carbon 
nunl)er5to20aralk}4oxyalk5dthiogroi^, carbonnunfcer5 to20 
arallqithioalkjdthiogroi]^, carbon number 3 to 20 arydthiog^oip, 
carb(Minuni)er4to20aryloxyalk>dthiogroip, carbQnnuni»CT4 
to20ar}dthioalk)dthiogroip and carbm nunte* 4 to 20 
heteroatomcontahiing. FurthenTo^,asfcrar>dgroipwhichis 
iiKlucfed in these substituait^urthermare optionally substitutable 
with such as halogen atom, carbon nunter 1 to 10 alk)4 groip, 
carbonnuntel tolOalkojtygroup, carb(Minuni)er3 to lOai^d 
groip and carbon number 4 to 10 araUqd group. 

[Ama]dmmt3] 

[Section of Amendment] Specificaticxi 
[Anradmait It«n] 0038 
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[O O 3 8] X h*v/5^;U^:rS. 1 h + i>x5^;U^ 
2-;* h + vx^;i.^;r«. 2 -x h^vx^;U5^;t- 
2-n -::^P7K^vx^;U^:t«. 2 --f V ZI^PtK^ v 
OL^)l^^yt&. 2-n-:^h + vX^;U5^:i-ft. 2-n-^ 

+ v;u** vx^;i/T:J-«. 2 - n ->x5^;u 

2- (2^ -x^;u^+ix/u:i-:^v) x^;uT:t« 
. 2-n -xv;u:l-+vx^>u^:J-|t. 2-yh + '>:^ae 

y h^*>:^p tf;u^:^-S. 3 - n -^4rv;i/ •:^p tfiU 

3- n-;i-^^;u:l-*v::^Ptf;u^:*-S. 2-^h 

n - A.:^i*>;u:J-:^p5/:?^iU^:<-||^ 4 - n -X V^U:*-* v:^ 

^;u^:i"S. 4-n- KT^v;u:*-+v:?^;u5^:i-S. 5-x 

X h + v^^v^Uf^:*-*. 6--< V>^P7K^v^4r->Jl/^:f 
4-> h^i/v^P^*v;U^^^. h + *>^3^ 

^^1/5^:*-*. 8-x h^>^:r^^>U^;J-S. lO-^h^^i^ 
7^v;i.^:tS> 1 2-x h^vK7=v;U5^^^. 2- (2* 
h^vx^;u:t+v) x^;u^:i-S, 3- (2* -x h 

[=FlK«iE4] 

[«iES*^^g«] O 1 30 
[«tlE^2£] lES 

[O 1 3 O] 
[1b6 4] 



[Amendment Method] Modificaticm 
[Contait of Amendment] 

[0038] Ethoxymeth>d thio groip , 1 - methoxyethjd tWo ffoup , 2 - 
ethoxyethyi thiogroiq3,2-ethoxyeth>4 thio grovp , 2 - n- 
propoxyetihyi thio ffovp , 2 - isopropoxy ethjd thio ffoup , 2 - n - 
butoxy ethyl thio groi?) , 2 - ivhexyl o^^ethyi thiogroip,2-n- 
octyl oxyeihyi thio grovp , 2 - (2* - etl^4he?Qd oxy) ethyl thio group 
2 - n - decyi o)^'eth)4 thi o group , 2 - raethoxyp-opjd thio group 3 - 
methoxypropjd thio group , 3 - eflx>xy propyl thio group , 3 - 
isopropoxy propyl thio group , 3 - n - buto^q^ prq^yl thio group , 3 - 
n-he?Q^ oxyprop>1 thio group , 3 - n-octyl oxyp-opyl thio group , 2 - 
methoxybii)4 thio group , 3 - methoxykit>d tiiio groip , 4 - 
methoxybutjd thio group , 4 - ethoxy biit>d thio groxq) ,4 - 
isopropojty butyl tWo grovp , 4 - n- butoxy butyl thio group , 4 - n- 
hexyi oxy butjd thio groip , 4 -n - decjd oxy but}^ thio groiq) , 4 -n 
docfecyl oxy butyl thi o groi^ , 5 - ethoxy pmt}d thi o groip , 6 - 
methoxy hacylthio grotp , 6 - ethoxy he?c^thio groip , 6 - 
isopropo?Q^hex)dthiogroip,4-nietho?ycyclohex>d thiogroip,7- 
methoxyheptjd tWogroip,8-etho^oct^ 10- 
ofEthoxy dec^d thio groip , 12 - ethoxide dec>i thio 
methojQ'etlTyl oxy) ethyl thiogroip and 3 - (2' - ethojgflethyl o>Qr) 
prop>d thio group , 



[AmaTdment4] 

[Section of Amendmait] Specification 
[Amendment Item] 0130 
[Amaidment Method] Modification 
[Content of Anradment] 
[0130] 

[Qienical Formula 64] 
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CHa 




OCH3 



CH3O 
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[SectiOTof Amendmait] Spedficaticm 
[Amsndment Itan] 0184 
[Aimidment Methcd] Nfodification 
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[Contrait of Amendmait] 

[0184] 

[Table 4] 









(nm) 


1 9 


7. 1 2 -:>>7x=:;p-9. 10 


C-9 


5 9 5 


20 


7, 1 2 -S^S^>:J-5;l' 


D-l 


6 0 0 


2 1 


7. 1 2 -v'^xr^^p-Q. 10 


E-3 


5 9 5 


2 2 


7 -:7xr:;i'- 1 2 -x?;!/ 


F-3iF-4 


5 9 0 


2 3 


7. 1 2-lfX (3* 

> 


F-9 


5 9 0 


24 


7. 12-l?X (4' -X.'^}V7 
> 


F- 1 1 


5 9 0 



miE^^mB^'i o 1 94 

[O 1 9 4] 



[ Ainendment 6] 

[Section of Armidinait] Specification 
[Amsndment Itenn] 0194 
[Amendment Method] Modification 
[Content of Anoidment] 
[0194] 
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[Table 14] 









(nm) 


7 0 


7, 12-lfx (xh^^-v^^Patir:;!/ 


1-7 


5 8 6 


7 1 


> 


1-9 


5 8 5 


7 2 




1-15 


5 8 5 


7 3 


7, 1 2->?:7x-;i'-9, lo-e? 


J-3 


5 9 5 


7 4 


7, 1 2->?:7x:::;l'-9, 10 -tf 


J-5 


596 


7 5 


7, 1 2->?:7xn;v- 8, ii-tf 
[k] y}V:^^>^Zy 


K-1 


5 9 6 



[ttiEjy*]Kaig] 009 6 

[0 0 9 6] 



< filii^ amendment > 
[Sutaission Date] 1998 My 2 day 
[Ammdment 1] 

[Section of AmQ)dment] Specificaticm 
[Aimidimit ItmO 0096 
[Amendment Mediod] Modification 
[Contait of Amendment] 
[0096] 

[Ghenical FormilaSO] 
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C7 

n-C4HgO' 




n-CgHy 



n-CaH, 



C-8 



CH3O 



CH3O 




C-9 



CH3O. 



CHaO 




CHa 



[^j|SffljE2] 

imjEMtL^m^^ mm* 

[MiES*^:^a«] 0 184 



CHa 



[Amendment 2] 

[Section of Amaidimit] Specification 
[AmsidmHit It«i^ 0184 
[Amendment Method] Mxiification 
[Content of Amendment] 
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[S4] 



mim (mm 









(nm) 


1 9 


7. 1 (4' 

rjW -9. 1 0-i^>t h*-> 


c-9 


5 9 5 


2 0 


7, 1 2 


D- 1 


6 0 0 


2 1 


7, 1 2 -v'P'xnjP-S. 10 

J 


E-3 


59 5 


2 2 


7 1 2 -X=}-)\' 


F-3iF-4 


5 9 0 


2 3 


7, 1 2 -ex (3* 
> 


F-9 


5 9 0 


24 


7,12 -tfX (4* -X-^JVZ^ 
> 


F- 1 1 


5 9 0 



ISTA-sPatemCtit^), Version 1.5 (There may be errors in the above trandatioa ISTAcannot 
TbteJEi^*^^=S38**°"'*^"*' ™'^=^=/^^"*'science.com Tel:80(M30-5727) 



